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$EVWUDFW
7KLV SDSHU DGDSWV WKH HWKLFDO LQGH[ RI LQFRPH PRELOLW\ ILUVW VXJJHVWHG E\
&KDNUDYDUW\￿ ’XWWD DQG :H\PDUN ￿￿￿￿￿￿ WR DVVHVV WKH FRQWULEXWLRQ RI ZLYHV￿
KXVEDQGV￿ DQG RWKHU DGXOWV• PHPEHU OHYHO LQFRPH WR KXVEDQG￿ZLIH KRXVHKROGV•
LQFRPH PRELOLW\ DFFRUGLQJ WR WZR RI WKH FULWHULD GLVFXVVHG LQ WKH OLWHUDWXUH￿ )RU
DQ\ SDUWLWLRQ RI WKH SRSXODWLRQ￿ D VRXUFH•V FRQWULEXWLRQ LV VHHQ WR EH GHFRPSRVDEOH
LQWR ZLWKLQ￿JURXS DQG EHWZHHQ￿JURXS LQFRPH PRELOLW\ LQGLFHV SOXV D WHUP
FDSWXULQJ VXE￿JURXS GLIIHUHQFHV LQ LQFRPH VKDUHV￿ 7KH DSSURDFK LV DSSOLHG WR D
VDPSOH RI KXVEDQG￿ZLIH KRXVHKROGV ZKHUH ERWK VSRXVHV DUH SUHVHQW￿ H[WUDFWHG
IURP WKH ￿￿￿￿†￿￿ (QFXHVWD GH 3UHVXSXHVWRV )DPLOLDUHV￿ WKH 6SDQLVK KRXVHKROG
EXGJHW VXUYH\￿ :KLOH WKH KXVEDQGV• LQFRPH FRQWULEXWLRQ LV ODUJH DQG SRVLWLYH￿ WKH
FRQWULEXWLRQ RI ZLYHV DQG RWKHU DGXOWV LV SUDFWLFDOO\ HTXDO WR ]HUR￿ :KHQ PHDQ
LQFRPH GLIIHUHQFHV DUH HOLPLQDWHG￿ DOO PHPEHU FRQWULEXWLRQV WR KXVEDQG￿ZLIH
KRXVHKROGV• LQFRPH PRELOLW\ DUH VXEVWDQWLDOO\ UHGXFHG￿
-(/ FODVVLILFDWLRQ￿ ’￿￿￿ ’￿￿￿
.H\ZRUGV￿ LQFRPH LQHTXDOLW\￿ PRELOLW\￿ ZHOIDUH￿
                                                     
1 7KLV SDSHU FRQWDLQV PDWHULDO IURP 6DVWUH•V ￿￿￿￿￿￿ 3K￿’￿ GLVVHUWDWLRQ￿ ,W KDV EHHQ GRQH XQGHU WKH DXVSLFHV
RI WKH (&& 705 &RQWUDFW ￿(5%)05;&7￿￿￿￿￿￿￿ )LQDQFLDO KHOS IURP 3URMHFW %(&￿￿￿￿†￿￿￿￿ IURP WKH
6SDQLVK ’*,&<7 LV DOVR JUDWHIXOO\ DFNQRZOHGJHG￿ &RPPHQWV RQ D SUHYLRXV YHUVLRQ RI WKH SDSHU E\ RQH
UHIHUHH DQG HGLWRULDO FRPPHQWV E\ 7KHVLD *DUQHU OHG WR IXQGDPHQWDO LPSURYHPHQWV￿ $OO UHPDLQLQJ
VKRUWFRPLQJV DUH WKH DXWKRUV• UHVSRQVLELOLW\￿
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,QWURGXFWLRQ
$W OHDVW VLQFH 6KRUURFNV ￿￿￿￿￿￿￿ ZH NQRZ WKDW WKHUH DUH IXQGDPHQWDO GLIILFXOWLHV LQ
WKH ILHOG RI LQHTXDOLW\ GHFRPSRVLWLRQ E\ IDFWRU FRPSRQHQWV￿ $V /HUPDQ ￿￿￿￿￿￿
FRQFOXGHV LQ D UHFHQW VXUYH\￿ ¶¶,W LV QRZ ZHOO XQGHUVWRRG WKDW WKH VHHPLQJO\
VLPSOH TXHVWLRQ ¶ZKDW LV WKH UROH RI DQ LQFRPH VRXUFH LQ RYHUDOO LQFRPH LQHTXDOLW\•
LV FRPSOH[••￿ 6XUHO\￿ SDUW RI WKH GLIILFXOW\ LV WKDW D VRXUFH•V FRQWULEXWLRQ WR
LQHTXDOLW\ GHSHQGV QRW RQO\ RQ DVSHFWV RI WKH VRXUFH LWVHOI EXW DOVR RQ KRZ LW
LQWHUDFWV ZLWK RWKHU VRXUFHV•￿
7KH DLP RI WKLV SDSHU LV WR JDLQ D EHWWHU XQGHUVWDQGLQJ RI KRZ WKH LQFRPHV RI
GLIIHUHQW KRXVHKROG PHPEHUV LQWHUDFW LQ WKH GHWHUPLQDWLRQ RI WKH KRXVHKROG
LQFRPH LQHTXDOLW\ LQ 6SDLQ￿ 2QO\ LQFRPH WKDW FDQ EH LGHQWLILHG E\ KRXVHKROG
PHPEHU LV DQDO\]HG LQ WKLV VWXG\￿ 0HPEHU OHYHO DQQXDO LQFRPH LQFOXGHV ZDJH
HDUQLQJV￿ XQHPSOR\PHQW EHQHILWV￿ VHOI￿HPSOR\PHQW LQFRPH DQG ROG￿DJH￿
GLVDELOLW\ DQG RWKHU SXEOLF SHQVLRQV￿ (DFK PHPEHU•V LQFRPH￿ VXPPHG RYHU DOO RI
WKHVH VXE￿W\SHV RI LQFRPH￿ LV GHILQHG DV D ¶VRXUFH•￿ ￿7KLV LV LQ FRQWUDVW WR GHILQLQJ
HDFK W\SH RI LQFRPH DV D VRXUFH￿￿ 7KH GDWD UHIHU WR D VDPSOH RI KRXVHKROGV LQ
ZKLFK ERWK VSRXVHV DUH SUHVHQW￿ $OWKRXJK WKHVH KRXVHKROGV PD\ DOVR LQFOXGH
RWKHU PHPEHUV￿ WKH\ ZLOO EH UHIHUUHG WR DV KXVEDQG￿ZLIH KRXVHKROGV￿
7KH GDWD DUH VHOHFWHG IURP WKH ￿￿￿￿†￿￿ (QFXHVWD GH 3UHVXSXHVWRV )DPLOLDUHV
￿(3)￿￿ D KRXVHKROG EXGJHW VXUYH\ ZKRVH PDLQ DLP LV WKH HVWLPDWLRQ RI WKH
ZHLJKWV LQ WKH RIILFLDO &RQVXPHU 3ULFH ,QGH[￿ 7KH RQO\ WZR SUHYLRXV SDSHUV RQ
WKLV LVVXH LQ 6SDLQ￿ $OED DQG &ROODGR ￿￿￿￿￿￿ DQG *UDGtQ DQG 2WHUR ￿￿￿￿￿￿￿ DVVHVV
WKH HIIHFWV RI ZLYHV• LQFRPH RQ KRXVHKROG LQFRPH LQHTXDOLW\￿￿ +RZHYHU￿
KXVEDQGV￿ ZLYHV DQG RWKHU KRXVHKROG PHPEHUV ￿￿ \HDUV RI DJH ￿WKH OHJDO ZRUNLQJ
DJH LQ 6SDLQ￿ RU ROGHU FRQWULEXWH ￿￿￿￿￿ ￿￿￿￿ DQG ￿￿￿￿ SHU FHQW￿ UHVSHFWLYHO\￿ RI DOO
LQFRPH LQ WKH VDPSOH￿ 7KXV￿ WKH ILUVW GLVWLQFWLYH IHDWXUH RI WKLV SDSHU LV WKDW LW
FRPSDUHV WKH FRQWULEXWLRQ RI WKH WKUHH JURXSV DOUHDG\ PHQWLRQHG WR RYHUDOO
LQFRPH LQHTXDOLW\￿ 7KH FRQWULEXWLRQ RI IHPDOHV• LQFRPH￿ DV RSSRVHG WR ZLYHV•
LQFRPH￿ LV DOVR HVWLPDWHG￿
)URP D PHWKRGRORJLFDO SRLQW RI YLHZ￿ WKH VWDUWLQJ SRLQW RI WKLV SDSHU LV WKH
LGHD LQ &DQFLDQ DQG 5HHG ￿￿￿￿￿￿ WKDW WKH LPSDFW RI D PHPEHU OHYHO LQFRPH RQ WKH
DJJUHJDWH LQFRPH GLVWULEXWLRQ FDQ EH DVVHVVHG PHDQLQJIXOO\ E\ FRPSDULQJ WKH
REVHUYHG GLVWULEXWLRQ ZLWK DQ LQWHUHVWLQJ K\SRWKHWLFDO EHQFKPDUN￿ %XW WKLV LV
H[DFWO\ WKH SRLQW RI YLHZ WDNHQ LQ &KDNUDYDUW\￿ ’XWWD DQG :H\PDUN ￿￿￿￿￿￿￿ RU
&’: IRU VKRUW￿ LQ WKH VWXG\ RI LQFRPH PRELOLW\ LQ D G\QDPLF FRQWH[W￿ ,Q RUGHU WR
DVVHVV WKH FRQWULEXWLRQ RI HDFK PHPEHU OHYHO LQFRPH WR KXVEDQG￿ZLIH KRXVHKROGV•
LQFRPH LQHTXDOLW\￿ WZR FULWHULD DUH XVHG LQ WKLV SDSHU￿
)LUVW￿ &’: VXJJHVW FRPSDULQJ WKH DFWXDO SDWK RI LQFRPHV ZLWK D VLWXDWLRQ RI
FRPSOHWH LQFRPH LPPRELOLW\￿ ,Q RXU FRQWH[W￿ WKH IROORZLQJ FRXQWHUIDFWXDO LV
                                                     
￿ 7KLV LV DOVR WKH FDVH LQ RWKHU FRXQWULHV￿ )RU WKH 86 VHH￿ IRU LQVWDQFH￿ &DQFLDQ DQG 5HHG ￿￿￿￿￿￿ DQG PRVW RI
WKH UHIHUHQFHV TXRWHG WKHUH￿
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SRVHG￿ :KDW ZRXOG VRFLDO ZHOIDUH EH LQ WKH DEVHQFH RI LQFRPH PRELOLW\ GXH WR D
JLYHQ VRXUFH" 7KLV ILUVW FULWHULRQ FRUUHVSRQGV WR WKH ILUVW DOWHUQDWLYH FRQVLGHUHG E\
&DQFLDQ DQG 5HHG ￿￿￿￿￿￿￿ LQ ZKLFK WKH FRXQWHUIDFWXDO GLVWULEXWLRQ LV WKH DJJUHJDWH
ODERXU HDUQLQJV IURP FXUUHQW SDLG HPSOR\PHQW RI DOO KRXVHKROG PHPEHUV
H[FOXGLQJ WKH ZLYHV￿ ,Q WKH VHFRQG FULWHULRQ LQ WKLV SDSHU￿ WKH FRXQWHUIDFWXDO LV￿
:KDW ZRXOG VRFLDO ZHOIDUH EH LQ WKH DEVHQFH RI D PHPEHU•V LQFRPH LQHTXDOLW\"
7KLV LV WKH WKLUG DOWHUQDWLYH LQ &DQFLDQ DQG 5HHG ￿￿￿￿￿￿￿ DQG WKH VHFRQG RQH LQ WKH
FRQFOXGLQJ VHFWLRQ LQ 6KRUURFNV ￿￿￿￿￿￿￿
7KH DGYDQWDJHV RI DGRSWLQJ WKLV DSSURDFK DUH WKUHH￿IROG￿ )LUVW￿ LW LV XVHIXO WR
NQRZ ZKHWKHU RU QRW D PHPEHU•V LQFRPH FRQWULEXWLRQ WR DJJUHJDWH KRXVHKROG
LQFRPH PRELOLW\ LV VRFLDOO\ GHVLUDEOH￿ 6LQFH DQ HWKLFDO LQGH[ LV XVHG LQ HDFK RI WKH
WZR DOWHUQDWLYHV GHVFULEHG DERYH￿ WKLV DSSURDFK LV FDSDEOH RI UDWLRQDOL]LQJ
H[LVWLQJ UHVXOWV LQ WKH OLWHUDWXUH IURP D QRUPDWLYH SRLQW RI YLHZ￿ 6HFRQG￿ FRQVLGHU
WKH VLPSOHVW FDVH RI KXVEDQG￿ZLIH KRXVHKROGV FRQVLVWLQJ RI RQO\ WZR W\SHV RI
DGXOWV￿ KXVEDQGV DQG ZLYHV￿ 7KH FRQVHTXHQFHV RI DGGLQJ ZLYHV• LQFRPH WR WKHLU
KXVEDQGV• GHSHQG RQ WKUHH IDFWRUV￿ ￿L￿ WKH GLIIHUHQFHV EHWZHHQ KXVEDQGV• DQG
ZLYHV• LQFRPH LQHTXDOLW\￿ ￿LL￿ WKH IDFW WKDW ERWK LQFRPH GLVWULEXWLRQV PLJKW QRW EH
HTXDOO\ RUGHUHG￿ DQG ￿LLL￿ WKH GLIIHUHQFHV LQ PHDQ LQFRPH EHWZHHQ WKH WZR JURXSV
LQYROYHG￿ )RUWXQDWHO\￿ DV VKRZQ LQ 5XL]￿&DVWLOOR ￿￿￿￿￿￿ WKH UROH RI WKHVH WKUHH
IDFWRUV FDQ EH GLVHQWDQJOHG LQ WKLV DSSURDFK￿ 7KLV LV LPSRUWDQW￿ 2Q RQH KDQG￿ RQH
RI WKH IRXU LVVXHV GLVFXVVHG LQ /HUPDQ•V ￿￿￿￿￿￿ VXUYH\ LV KRZ WR GHDO ZLWK WKH UH￿
UDQNLQJ RI WKH SRSXODWLRQ￿ 2Q WKH RWKHU KDQG￿ WKLV LV WKH ILUVW SDSHU LQ ZKLFK WKH
LPSDFW RI GLIIHUHQFHV LQ PHDQ LQFRPHV LV H[SOLFLWO\ DQDO\]HG￿
7KLUG￿ WKH YDVW PDMRULW\ RI KXVEDQGV￿ ￿￿￿￿ SHU FHQW￿ EXW RQO\ ￿￿￿￿ SHU FHQW RI
ZLYHV DQG ￿￿￿￿ SHU FHQW RI RWKHU KRXVHKROG PHPEHUV KDV SRVLWLYH LQFRPH￿
7KHUHIRUH￿ LW LV LQWHUHVWLQJ WR LQYHVWLJDWH￿ IRU H[DPSOH￿ WKH LPSDFW RI ZLYHV• LQFRPH
RQ KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ QRW RQO\ IRU DOO KXVEDQG￿ZLIH
KRXVHKROGV￿ EXW DOVR IRU WKH VXE￿VDPSOHV LQ ZKLFK HLWKHU RQO\ KXVEDQGV RU ERWK
VSRXVHV UHFHLYH VRPH SRVLWLYH LQFRPH￿ 7KLV FDOOV IRU DGGLWLYHO\ VHSDUDEOH
PHDVXUHPHQW LQVWUXPHQWV￿ 8VLQJ DQ DGGLWLYHO\ GHFRPSRVDEOH VRFLDO HYDOXDWLRQ
IXQFWLRQ RULJLQDOO\ VXJJHVWHG E\ +HUUHUR DQG 9LOODU ￿￿￿￿￿￿￿ WKH &’: DSSURDFK LQ
WKH UHODWLYH FDVH OHDGV WR D VXLWDEOH H[DFW GHFRPSRVLWLRQ RI WKLV W\SH￿ ’XH WR VRPH
VKRUWFRPLQJV RI WKLV IXQFWLRQ￿ DV ZHOO DV WR HQKDQFH WKH UREXVWQHVV RI WKH UHVXOWV￿
VHYHUDO RWKHU VRFLDO HYDOXDWLRQ IXQFWLRQV DUH DOVR DSSOLHG LQ WKH HPSLULFDO SDUW RI
WKH SDSHU￿
7KH PDLQ UHVXOWV DUH WKH IROORZLQJ￿ ￿L￿ DFFRUGLQJ WR WKH ILUVW FULWHULRQ￿ WKH
FRQWULEXWLRQ RI ZLYHV DQG RWKHU DGXOWV• LQFRPH WR KXVEDQG￿ZLIH KRXVHKROGV•
LQFRPH PRELOLW\ LV SUDFWLFDOO\ HTXDO WR ]HUR￿ +RZHYHU￿ WKH FRQWULEXWLRQ RI
KXVEDQGV• LQFRPH DPRXQWV WR D ￿￿￿￿￿ SHU FHQW ZHOIDUH LQFUHDVH￿ ￿LL￿ ZKHQ PHDQ
LQFRPH RI WKH PHPEHU VRXUFH EHLQJ DQDO\]HG LV VHW HTXDO WR WKH PHDQ RI WKH
DJJUHJDWH LQFRPH GLVWULEXWLRQ H[FOXGLQJ WKH VRXUFH LQ TXHVWLRQ￿ WKH ODWWHU
FRQWULEXWLRQV DUH VXEVWDQWLDOO\ UHGXFHG￿ ￿LLL￿ WKH DSSOLFDWLRQ RI WKH VHFRQG FULWHULRQ
JLYHV UHVXOWV FRQVLVWHQW ZLWK WKH ILUVW RQH RQO\ LI PHDQ LQFRPH GLIIHUHQFHV DUH
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HOLPLQDWHG￿ DQG ￿LY￿ ZLYHV• LQFRPH FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROG
LQFRPH PRELOLW\ LQFUHDVHV ZKHQ WKH IRFXV LV SODFHG RQ VXE￿JURXSV LQ ZKLFK ZLYHV
UHFHLYH SRVLWLYH LQFRPH￿ $ VLPLODU UHVXOW LV REWDLQHG IRU RWKHU DGXOWV• LQFRPH￿
7KHVH UHVXOWV DUH UREXVW WR WKH FKRLFH RI HTXLYDOHQFH VFDOHV WR FRPSDUH KRXVHKROGV
RI GLIIHUHQW VL]H DQG FRPSRVLWLRQ￿
7KH UHVW RI WKH SDSHU LV RUJDQL]HG LQ IRXU VHFWLRQV￿ 6HFWLRQ ￿ LV GHYRWHG WR
PHDVXUHPHQW SURFHGXUHV IROORZLQJ WKH LQFRPH PRELOLW\ DSSURDFK￿ LQFOXGLQJ D
GLVFXVVLRQ RI WKH DGPLVVLEOH VRFLDO HYDOXDWLRQ IXQFWLRQV DQG WKH OLPLWDWLRQV RI WKH
PHDVXUHV SURSRVHG￿ 6HFWLRQ ￿ SUHVHQWV WKH GDWD DQG VRPH GHVFULSWLYH DQDO\VLV￿
6HFWLRQ ￿ FRQWDLQV WKH HPSLULFDO UHVXOWV￿ ZKLOH 6HFWLRQ ￿ FRQFOXGHV￿ 
0HDVXUHPHQWSURFHGXUHV
2.1 The social welfare impact of different income sources  
$V SRLQWHG RXW LQ WKH ,QWURGXFWLRQ￿ WKLV SDSHU VWXGLHV KXVEDQG￿ZLIH KRXVHKROGV LQ
ZKLFK ERWK VSRXVHV DUH SUHVHQW DQG ZKHUH WKHUH DUH WKUHH W\SHV RI PHPEHUV ZLWK
SRWHQWLDO LQFRPH￿ KXVEDQGV￿ ZLYHV￿ DQG RWKHU KRXVHKROG PHPEHUV ￿￿ \HDUV RI DJH
RU ROGHU UHIHUUHG WR DV ¶RWKHUV• RU ¶RWKHU DGXOWV•￿ 7KH VRFLDO ZHOIDUH IUDPHZRUN WKDW
LV DSSOLHG KHUH ZDV RULJLQDOO\ VXJJHVWHG IRU D G\QDPLF FRQWH[W DQG ZDV OLPLWHG WR
D WZR￿SHULRG ZRUOG￿ 0RVW RI WKLV VHFWLRQ LV GHYRWHG WR D VWDWLF ￿RQH￿SHULRG ZRUOG￿
YHUVLRQ RI WKH PRGHO WKDW UHIHUV WR 1 KXVEDQG￿ZLIH KRXVHKROGV FRQVLVWLQJ RQO\ RI
WZR W\SHV RI PHPEHUV ZLWK LQFRPH￿ 2QFH LWV SURSHUWLHV DUH HVWDEOLVKHG￿ WKH XVHV
RI WKH PRGHO LQ D WKUHH PHPEHU LQFRPH VRXUFH FRQWH[W DUH LQWURGXFHG LQ 6HFWLRQ ￿￿
$ VHW RI KXVEDQG￿ZLIH KRXVHKROGV LV GHVFULEHG E\ DQ RUGHUHG SDLU  1 ￿ < ￿ ; ￿ ￿ ￿
ZKHUH  1
1 ￿ [ ￿ ￿ [ ; ￿ ￿ ￿   ￿ DQG  1
1 ￿ \ ￿ ￿ \ < ￿ ￿ ￿   ￿ DUH WKH WZR PHPEHU
LQFRPH GLVWULEXWLRQV￿ )RU WKH UHPDLQGHU RI WKH SDSHU￿ WKH LQFRPH GLVWULEXWLRQ
ZKLFK DSSHDUV LQ WKH ILUVW SODFH￿ RU WKH UHIHUHQFH GLVWULEXWLRQ￿ ; LQ WKLV FDVH￿ LV
DOZD\V DVVXPHG WR EH RUGHUHG E\ WKH ¶OHVV WKDQ RU HTXDO• UHODWLRQVKLS￿ VR WKDW
1 ￿ ￿ [ ￿ [ [ d d ￿ ￿ /HW = EH WKH DJJUHJDWH RU WKH KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH
GLVWULEXWLRQ FRUUHVSRQGLQJ WR WKH VHW  < ￿ ; ￿ ZKHUH  1
1 ￿ ] ￿ ￿ ] = ￿ ￿ ￿   ￿ ZLWK
L L L \ [ ] ￿   ￿ ’HQRWH E\ M P ￿ = ￿ < ￿ ; M   WKH PHDQV RI GLVWULEXWLRQV ;￿ < DQG =￿
UHVSHFWLYHO\￿
$ VRFLDO HYDOXDWLRQ IXQFWLRQ ￿6() IRU VKRUW￿ LV D FRQWLQXRXV IXQFWLRQ ZKLFK
DVVLJQV D OHYHO RI VRFLDO ZHOIDUH WR HDFK VHW RI FRXSOHV  1 ￿ < ￿ ; ￿ ￿ ￿ ￿ )ROORZLQJ
&’:￿ LW LV DVVXPHG WKDW WKH RQO\ IHDWXUH RI WKH VHW  < ￿ ; UHOHYDQW IRU D ZHOIDUH
FRPSDULVRQ LV WKH DJJUHJDWH LQFRPH GLVWULEXWLRQ =￿ 7KXV￿ VRFLDO HYDOXDWLRQV DUH
PDGH LQ WHUPV RI D 6() :￿ ￿ o ￿￿
1 GHILQHG RQ DJJUHJDWH LQFRPH VSDFH￿ ,W LV
DVVXPHG WKDW WKH VRFLDO HYDOXDWLRQ RI PHPEHU LQFRPH VRXUFHV ; DQG < FDQ DOVR EH
PDGH LQ WHUPV RI WKH VDPH 6() :￿
4                    ￿
0RVW RI ZHOIDUH HFRQRPLFV UHIHUV WR 6()V ZKLFK FDQ EH H[SUHVVHG LQ WHUPV RI
RQO\ WZR VWDWLVWLFV RI LQFRPH GLVWULEXWLRQV￿ WKH PHDQ￿ DQG DQ LQGH[ RI UHODWLYH
LQHTXDOLW\ ￿IRU D GLVFXVVLRQ RI WKH QHFHVVDU\ FRQGLWLRQV￿ VHH ’XWWD DQG (VWHEDQ￿
￿￿￿￿￿￿ )ROORZLQJ &’:￿ LW LV FRQYHQLHQW WR H[SUHVV WKH WUDGH￿RII EHWZHHQ HIILFLHQF\
DQG GLVWULEXWLRQDO FRQVLGHUDWLRQV LQ D PXOWLSOLFDWLYH IDVKLRQ￿ L￿H￿￿ IRU DQ\ LQFRPH
GLVWULEXWLRQ 1 = ￿ ￿ ￿ ￿ LW LV DVVXPHG WKDW    >@ = , ￿ = = : ￿   P IRU VRPH UHODWLYH
LQHTXDOLW\ LQGH[￿ ,￿
,Q RUGHU WR DVVHVV WKH FRQWULEXWLRQ RI RQH PHPEHU LQFRPH VRXUFH WR WKH
DJJUHJDWH LQFRPH LQHTXDOLW\￿ WZR FULWHULD ZLOO EH XVHG￿ ,Q HDFK FULWHULRQ WKH DFWXDO
VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿ LV FRPSDUHG LQ VRFLDO ZHOIDUH WHUPV
WR D GLIIHUHQW EHQFKPDUN VHW￿ ￿L￿ D VHW RI KXVEDQG￿ZLIH KRXVHKROGV ZKHUH￿ JLYHQ ;￿
WKHUH LV FRPSOHWH LQFRPH LPPRELOLW\ LQ D VHQVH WR EH GHILQHG EHORZ￿ DQG ￿LL￿ D VHW
RI KXVEDQG￿ZLIH KRXVHKROGV ZKHUH WKH LQFRPH LQHTXDOLW\ RI WKH VRXUFH XQGHU
VWXG\ LV HOLPLQDWHG￿ 7KH WZR FULWHULD ZLOO EH GLVFXVVHG LQ VXFFHVVLRQ￿
2.1.1 The first criterion 
*LYHQ ;￿ WKH VHFRQG LQFRPH VRXUFH < DIIHFWV KXVEDQG￿ZLIH KRXVHKROGV• VRFLDO
ZHOIDUH LQ WZR ZD\V￿ )LUVW￿ E\ LQFUHDVLQJ PHDQ DJJUHJDWH LQFRPH￿ LQ ZKLFK FDVH
VRFLDO ZHOIDUH LQFUHDVHV￿ 6HFRQG￿ E\ LQGXFLQJ VRPH LQFRPH PRELOLW\ WKDW PD\ RU
PD\ QRW EH VRFLDOO\ GHVLUDEOH￿ )ROORZLQJ &’:￿ LW LV VDLG WKDW WKH VHW RI KXVEDQG￿
ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿ H[KLELWV FRPSOHWH LQFRPH LPPRELOLW\ LQ WKH UHODWLYH
FDVH LI ￿L￿ WKHUH LV QR GLIIHUHQFH LQ LQFRPH LQHTXDOLW\ EHWZHHQ WKH WZR VRXUFHV￿ L￿H￿￿
LI   ; , < ,   IRU DQ\ LQGH[ , RI UHODWLYH LQHTXDOLW\￿ DQG ￿LL￿ < LV RUGHUHG DV ;￿ L￿H￿￿
1 ￿ ￿ \ ￿ \ \ ￿ d ￿ 7KDW LV WR VD\￿  1 ￿ < ￿ ; ￿ ￿ ￿ H[KLELWV FRPSOHWH LQFRPH LPPRELOLW\
LI ; < O   IRU VRPH ￿ ! O ￿ LQ ZKLFK FDVH   ; , = ,   ￿ 7KHUHIRUH￿ WKH VRXUFH < LV
VDLG WR LQGXFH LQFRPH PRELOLW\ LI HLWKHU   ; , < , z RU WKHUH LV DW OHDVW RQH UDQN
UHYHUVDO EHWZHHQ ; DQG <￿ L￿H￿￿ WKHUH LV D SDLU RI KXVEDQG￿ZLIH KRXVHKROGV L DQG M￿
ZLWK M L ￿ ￿ VXFK WKDW M L [ [ d DQG M L \ \ ! ￿ ,Q HLWKHU FDVH￿   ; , = , z ￿
7R DVVHVV WKH FRQWULEXWLRQ RI RQH PHPEHU LQFRPH DFFRUGLQJ WR WKH ILUVW
FULWHULRQ￿ ZH VXJJHVW PHDVXULQJ WKH FKDQJH LQ KXVEDQG￿ZLIH KRXVHKROGV• VRFLDO
ZHOIDUH UHVXOWLQJ IURP WKH LQFRPH PRELOLW\ LQGXFHG E\ WKLV VRXUFH￿ OHDYLQJ DVLGH
HIILFLHQF\ FRQVLGHUDWLRQV￿ 7KXV￿ WKH FRQFHSW H[SORUHG LV WKH RQH HPERGLHG LQ D
ZHOIDUH FRPSDULVRQ RI WKH DFWXDO VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿ ￿
DQG D FRXQWHUIDFWXDO VHW  1 ￿
E < ￿ ; ￿ ￿ ￿ ￿ FRUUHVSRQGLQJ WR D VLWXDWLRQ RI FRPSOHWH
LQFRPH LPPRELOLW\￿ ’HILQH  ; < [ \ E P P   DQG OHW E E < ; = ￿   EH WKH QHZ
DJJUHJDWH LQFRPH GLVWULEXWLRQ￿ 6LQFH WKH PHDQ LQFRPH RI E < LV HTXDO WR < P ￿ WKH
PHDQ DJJUHJDWH LQFRPH RI E = LV HTXDO WR < ; = P P P ￿   ￿ 7KHUHIRUH￿ UHODWLYH WR
WKH VHW  < ￿ ; ￿ WKH HIILFLHQF\ DVSHFWV UHPDLQ WKH VDPH￿ 2Q WKH RWKHU KDQG￿
GLVWULEXWLRQ E < LV RUGHUHG DV ;￿ DQG LW KDV WKH VDPH LQFRPH LQHTXDOLW\￿ L￿H￿￿
   ; , < , E   ￿ 7KHUHIRUH￿    ; , = , E   ￿ +HQFH￿ JLYHQ   < ￿ ; ￿ WKH VHW RI KXVEDQG￿
5      ￿ ￿
ZLIH KRXVHKROGV   E < ￿ ; H[KLELWV FRPSOHWH LQFRPH LPPRELOLW\￿
$Q HWKLFDO LQGH[ ZKLFK PHDVXUHV WKH FRQWULEXWLRQ RI VRXUFH < WR WKH LQFRPH
PRELOLW\ ZLWKLQ KXVEDQG￿ZLIH KRXVHKROGV￿ LV D UHDO YDOXHG IXQFWLRQ ZKLFK DVVLJQV
D ZHOIDUH OHYHO WR WKH RUGHUHG SDLU  1 ￿ < ￿ ; ￿ ￿ ￿ ￿ L￿H￿￿ LW LV D IXQFWLRQ
0￿ ￿ 1 ￿ ￿ o ￿￿ ￿ )ROORZLQJ &’:￿ VXFK DQ LQGH[ LV GHILQHG DV WKH SHUFHQWDJH
FKDQJH LQ REVHUYHG VRFLDO ZHOIDUH￿    = , ￿ = = : ￿   P ￿ UHODWLYH WR WKH VRFLDO
ZHOIDUH ZKLFK ZRXOG EH REWDLQHG LQ D VLWXDWLRQ RI FRPSOHWH LQFRPH LPPRELOLW\
DEVWUDFWLQJ IURP HIILFLHQF\ FRQVLGHUDWLRQV￿     ; , ￿ = = : E ￿   P ￿
      

  
  ; , ￿
= , ; ,
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    ￿￿￿ 
&RQWUDU\ WR PHUHO\ GHVFULSWLYH LQGLFHV￿ WKLV HWKLFDO LQGH[ SHUPLWV XV WR
GHWHUPLQH ZKHWKHU RU QRW WKH DGGLWLRQ RI WKH VHFRQG LQFRPH GLVWULEXWLRQ WR WKH
UHIHUHQFH RQH LV VRFLDOO\ GHVLUDEOH￿ *LYHQ WKH RSHUDWLRQDO DVVXPSWLRQV PDGH RQ
WKH 6()￿ DQG WKH IDFW WKDW WKH QRWLRQ RI LQFRPH LPPRELOLW\ XVHG LV XQFRQFHUQHG
ZLWK HIILFLHQF\ FRQVLGHUDWLRQV￿ WKH LQHTXDOLW\ RI WKH DJJUHJDWH LQFRPH GLVWULEXWLRQ
LV ZKDW PDWWHUV DW WKH VRFLDO OHYHO LQ WKLV IUDPHZRUN￿ 7KXV￿ XQGHU WKH DVVXPSWLRQ
WKDW   ; , ￿￿ LV SRVLWLYH￿ ZKLFK ZLOO DOZD\V EH WKH FDVH JLYHQ WKH 6()V XVHG LQ
WKLV SDSHU￿ WKH VLJQ RI  < ￿ ; 0 GHSHQGV RQ WKH UHODWLRQVKLS EHWZHHQ  ; , DQG
 = , ￿ DV FDOOHG IRU LQ &DQFLDQ DQG 5HHG•V ￿￿￿￿￿￿ ILUVW PHDVXUH￿ 7KXV￿ ZH VD\ WKDW
WKH FRQWULEXWLRQ RI WKH VHFRQG LQFRPH GLVWULEXWLRQ WR WKH DJJUHJDWH LQFRPH
PRELOLW\ LV￿ IRU LQVWDQFH￿ ￿ZHDNO\￿ SRVLWLYH￿ LI DQG RQO\ LI WKH LQGH[  < ￿ ; 0 LV
SRVLWLYH￿ WKDW LV￿ LI DQG RQO\ LI WKH LQFRPH LQHTXDOLW\ RI WKH REVHUYHG DJJUHJDWH
LQFRPH GLVWULEXWLRQ < ; = ￿   LV OHVV WKDQ WKH LQFRPH LQHTXDOLW\  ; , ZKLFK
ZRXOG KDYH UHVXOWHG LQ WKH DEVHQFH RI DQ\ LQFRPH PRELOLW\ GXH WR WKH VHFRQG
LQFRPH VRXUFH￿
,QFRPH PRELOLW\ ZLWKLQ KXVEDQG￿ZLIH KRXVHKROGV GHSHQGV RQ GLIIHUHQW
IDFWRUV￿ )RU WKH PRPHQW￿ LW LV FRQYHQLHQW WR GLVWLQJXLVK EHWZHHQ WZR RI WKHP￿ WKH
GLIIHUHQFHV EHWZHHQ WKH LQFRPH LQHTXDOLW\ DQG WKH RUGHULQJ RI ERWK GLVWULEXWLRQV￿
5XL]￿&DVWLOOR ￿￿￿￿￿￿ VKRZV KRZ WR GHFRPSRVH &’:•V LQGH[ LQWR WZR LQGH[HV RI
VWUXFWXUDO DQG H[FKDQJH LQFRPH PRELOLW\ ZKLFK FDSWXUH￿ UHVSHFWLYHO\￿ WKH ZHOIDUH
HIIHFW RI WKHVH WZR W\SHV RI LQFRPH FKDQJHV￿
&RQVLGHU DQ\ VHW RI KXVEDQG￿ZLIH KRXVHKROGV￿  1 ￿ < ￿ ; ￿ ￿ ￿ ￿ LQ ZKLFK WKH
UHIHUHQFH GLVWULEXWLRQ ; LV RUGHUHG E\ WKH ¶OHVV WKDQ RU HTXDO• UHODWLRQ￿ :KHQHYHU
; DQG < DUH QRW HTXDOO\ RUGHUHG￿ GHILQH < ; =F c ￿   ￿ ZKHUH <c LV GLVWULEXWLRQ
< RUGHUHG DV WKH LQLWLDO GLVWULEXWLRQ ; ￿ 7KHQ WKH &’: LQGH[ LV GHFRPSRVHG DV
IROORZV￿
   < ￿ ; (0 < ￿ ; 60 < ￿ ; 0 ￿  
6                    ￿ ￿
:KHUH
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7KH WHUP   < ￿ ; 60 FDQ EH YLHZHG DV WKH LQFRPH PRELOLW\ DVVRFLDWHG ZLWK WKH
VHW RI KXVEDQG￿ZLIH KRXVHKROGV  < ￿ ; c LQ ZKLFK ; DQG < DUH HTXDOO\ RUGHUHG￿
L￿H￿￿   < ￿ ; 0 < ￿ ; 60 c   ￿ 7KHQ￿ H[FKDQJH PRELOLW\ LV GHILQHG DV D UHVLGXDO￿ L￿H￿￿
   < ￿ ; 0 < ￿ ; 0 < ￿ ; (0 c ￿   ￿ FDSWXULQJ WKH ZHOIDUH HIIHFW RI UDQN UHYHUVDOV
EHWZHHQ ; DQG < ￿
,W WXUQV RXW WKDW      < , ; , ￿ < ￿ ; 60 ! ￿ ￿ ! ￿ ￿ WKDW LV￿ WKH VWUXFWXUDO
PRELOLW\ LQGH[ FDSWXUHV WKH ZHOIDUH FKDQJH GXH WR WKH GLIIHUHQFHV LQ WKH WZR
VRXUFHV LQFRPH LQHTXDOLW\￿ 2Q WKH RWKHU KDQG￿ LQ WKH SUHVHQFH RI VRPH UDQN
UHYHUVDOV EHWZHHQ ; DQG < ￿ LW FDQ EH VKRZQ WKDW  ￿ < ￿ ; (0 ! ￿ WKDW LV￿ H[FKDQJH
PRELOLW\ LV DOZD\V ZHOIDUH HQKDQFLQJ￿
,Q FDVHV ZKHUH  ￿ < ￿ ; 0 z ￿ LW LV UHDVRQDEOH WR YLHZ WKH FRQWULEXWLRQ RI WKH
VHFRQG LQFRPH VRXUFH WR WKH KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ DV FORVHO\
UHODWHG WR WKH UHODWLYH VL]H RI WKH WZR LQFRPH GLVWULEXWLRQV￿￿ L￿H￿￿ WR GLIIHUHQFHV
EHWZHHQ < P DQG ; P ￿ 7R VWXG\ WKLV TXHVWLRQ￿ D QHZ VHW RI KXVEDQG￿ZLIH
KRXVHKROGV LV FRQVLGHUHG ZKHUH WKH LQFRPH LQHTXDOLW\ RI ERWK GLVWULEXWLRQV LV
SUHVHUYHG EXW WKH PHDQ LQFRPH RI WKH VHFRQG GLVWULEXWLRQ LV PDGH HTXDO WR WKH
PHDQ LQFRPH RI WKH UHIHUHQFH RQH￿ 7KH FRQWULEXWLRQ RI WKH VHFRQG LQFRPH VRXUFH
WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV QRZ LQGHSHQGHQW IURP DQ\
GLIIHUHQFHV LQ PHDQ LQFRPH￿ 6XFK FRQWULEXWLRQ GHSHQGV H[FOXVLYHO\ RQ LQFRPH
LQHTXDOLW\ GLIIHUHQFHV EHWZHHQ WKH WZR VRXUFHV DQG WKH UDQN UHYHUVDOV EHWZHHQ
WKHP￿
7R DQ\ VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿ ZLWK < ; P P z ￿ OHW XV
DVVRFLDWH DQRWKHU VHW  1 ￿
< 8 ￿ ; ￿ ￿ ￿ ￿ ZKHUH < 8 LV FDOOHG D XQLWDU\ LQFRPH
GLVWULEXWLRQ￿ GHILQHG E\  < 8 < ; < P P   ￿ 7KHUHIRUH￿ ; < 8 P P   ￿    < , 8 , <   DQG￿
DV VKRZQ LQ 5XL]￿&DVWLOOR ￿￿￿￿￿￿￿ WKH VHW RI UDQN UHYHUVDOV EHWZHHQ ; DQG <
FRLQFLGHV ZLWK WKDW VDPH VHW EHWZHHQ ; DQG < 8 ￿ *LYHQ D VHW RI KXVEDQG￿ZLIH
                                                     
￿ ,Q D G\QDPLF FRQWH[W￿ WKLV LGHD LV VWUHVVHG LQ )LHOGV DQG 2N•V ￿￿￿￿￿￿ UHFHQW VXUYH\ RQ LQFRPH PRELOLW\￿
¶:KLOH PRVW SHRSOH IHHO WKDW WKH QRWLRQV RI LQFRPH LQHTXDOLW\ DQG LQFRPH JURZWK DUH ODUJHO\ LQGHSHQGHQW
FRQFHSWV￿ LW VHHPV UHDVRQDEOH WR YLHZ WKH PRYHPHQW DVSHFW RI PRELOLW\ DV FORVHO\ UHODWHG ZLWK LQFRPH
JURZWK￿•￿S￿ ￿￿￿￿ HPSKDVLV LQ WKH RULJLQDO￿￿
7      ￿ ￿
KRXVHKROGV  < ￿ ; ￿ WKH LQFRPH GLVWULEXWLRQ < 8 FDQ EH YLHZHG DV DULVLQJ IURP ;
WKURXJK LQFRPH WUDQVIHUV DPRQJ WKH LQGLYLGXDOV￿ 7KLV OHDGV WR LQFRPH LQHTXDOLW\
   < , 8 , <   WKDW SUHVHUYHV WKH VDPH VHW RI UDQN UHYHUVDOV EHWZHHQ ; DQG < ￿ /HW
< < 8 ; 9 ￿   EH WKH DJJUHJDWH LQFRPH GLVWULEXWLRQ LQ WKH VHW  < 8 ￿ ; ￿ DQG OHW
; ￿ 9E   ￿ VR WKDW ; 9 9 ￿
< E P P P     DQG   ; , 9 , E   ￿ 7KH FRQWULEXWLRQ RI WKH
VHFRQG VRXUFH￿ < 8 ￿ PHDVXUHG DFFRUGLQJ WR WKH XQLWDU\ LQFRPH PRELOLW\ LQGH[
 < 8 ￿ ; 0 ￿ LV HTXDO WR￿
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    ￿￿￿ 
,I WKHUH LV DQ\ UDQN UHYHUVDO EHWZHHQ ; DQG < 8 ￿ WKHQ ZH KDYH￿
 < < < 8 ￿ ; (0 8 ￿ ; 60 8 ￿ ; 0 ￿   ￿
ZKHUH WKH VWUXFWXUDO DQG H[FKDQJH PRELOLW\ LQGLFHV  < 8 ￿ ; 60 DQG  < 8 ￿ ; (0
DUH GHILQHG DV LQ H[SUHVVLRQV ￿￿￿ DQG ￿￿￿￿ UHVSHFWLYHO\￿ $V EHIRUH￿
      < , 8 , ; , ￿ 8 ￿ ; 60 < <   ￿ !  ￿ ! ￿ DQG  ￿ 8 ￿ ; (0 < ! ￿ 7KH IDFW WKDW WKH
VHW RI UDQN UHYHUVDOV EHWZHHQ ; DQG < 8 DQG EHWZHHQ ; DQG < FRLQFLGH GRHV
QRW LPSO\ WKDW  < 8 ￿ ; (0 LV HTXDO WR  < ￿ ; (0 ￿
7KH GLIIHUHQFHV LQ LQFRPH PRELOLW\ EHWZHHQ WKH VHWV RI KXVEDQG￿ZLIH
KRXVHKROGV   < ￿ ; DQG   < 8 ￿ ; DUH VROHO\ GXH WR GLIIHUHQFHV EHWZHHQ ; 8< P P  
DQG < P ￿, IDPHDQ LQFRPH DGMXVWPHQW IDFWRU LV GHILQHG E\
     < < ; 8 ￿ ; 0 < ￿ ; 0 $ ￿   P P ￿ WKHQ ZH FDQ ZULWH￿
    < ; < < < ; < $ 8 ￿ ; (0 8 ￿ ; 60 $ 8 ￿ ; 0 < ￿ ; 0 P P P P ￿ ￿   ￿   ￿￿￿ 
 
([SUHVVLRQ ￿￿￿ LQGLFDWHV WKDW WKH LQFRPH PRELOLW\ LQGH[  < ￿ ; 0 FDQ EH
GHFRPSRVHG LQWR WKUHH WHUPV￿  < 8 ￿ ; 60 ￿ ZKLFK FDSWXUHV WKH VWUXFWXUDO PRELOLW\
GXH WR GLIIHUHQFHV LQ LQFRPH LQHTXDOLW\ EHWZHHQ WKH WZR LQFRPH VRXUFHV RQFH ;
DQG < 8 ￿RU ; DQG < ￿ DUH HTXDOO\ RUGHUHG￿ KROGLQJ PHDQ LQFRPH FRQVWDQW DW WKH
OHYHO ; P ￿  < 8 ￿ ; (0 ￿ ZKLFK FDSWXUHV WKH H[FKDQJH PRELOLW\ GXH WR WKH UDQN
UHYHUVDOV EHWZHHQ ; DQG < 8 ￿RU ; DQG < ￿￿ KROGLQJ PHDQ LQFRPH FRQVWDQW DW
WKH OHYHO ; P ￿ DQG  < ; $ P P ￿ ZKLFK FDSWXUHV WKH LQFRPH PRELOLW\ GXH WR WKH
GLIIHUHQFHV EHWZHHQ WKH PHDQ LQFRPH ; P DQG < P LQ WKH VHW RI KXVEDQG￿ZLIH
8                    ￿
KRXVHKROGV ￿ ; ￿< ￿￿￿ 1DWXUDOO\￿ WKH LQGH[  < 8 ￿ ; 0 SURYLGHV D PHDVXUH LQ LWV
RZQ ULJKW RI WKH VHFRQG VRXUFH•V FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV•
LQFRPH PRELOLW\￿ DOWHUQDWLYH WR WKH RQH SURYLGHG E\  < ￿ ; 0 ￿
7KH LQFRPH PRELOLW\ LQGH[HV MXVW SUHVHQWHG DUH VHQVLWLYH WR WKH FKRLFH RI
UHIHUHQFH GLVWULEXWLRQ￿ 7KLV LV LPSRUWDQW LQ WKH SUHVHQW FRQWH[W EHFDXVH ZH DUH
HTXDOO\ LQWHUHVWHG LQ WKH FRQWULEXWLRQ RI ERWK VRXUFHV WR VRFLDO ZHOIDUH￿ $V VKRZQ
LQ 5XL]￿&DVWLOOR ￿￿￿￿￿￿￿ DV IDU DV WKH &’: LQGH[￿ LW WXUQV RXW WKDW￿
        < , ; , ; ￿ < 0 < ￿ ; 0 ! ￿ ￿ ! ￿ . 
 
7KDW LV WR VD\￿ WKH UHODWLRQVKLS EHWZHHQ WKH LQFRPH LQHTXDOLW\ RI ERWK VRXUFHV
GHWHUPLQHV ZKLFK FRQWULEXWLRQ WR LQFRPH PRELOLW\ LV ODUJHU￿
,Q HPSLULFDO DSSOLFDWLRQV RQH VRXUFH PXVW W\SLFDOO\ H[KLELW PRUH LQFRPH
LQHTXDOLW\ WKDQ WKH RWKHU￿ :LWKRXW ORVV RI JHQHUDOLW\￿ OHW XV DVVXPH WKDW
  < , ; , ￿ ￿ ,Q WKLV FDVH￿ ZH KDYH WKDW
   ; ￿ < 0 < ￿ ; 0 ￿   ￿￿D￿
 
      ; ￿ 8 0 8 ￿ ; 0 < < ￿   ￿￿E￿ 
 
0RUHRYHU￿   < , ; , ￿ LPSOLHV WKDW VWUXFWXUDO PRELOLW\ LV SRVLWLYH￿ 6LQFH
H[FKDQJH PRELOLW\ LV DOZD\V SRVLWLYH￿ ZH KDYH WKDW  ￿ ; ￿ < 0 ! ￿ 6LPLODUO\￿ VLQFH
  < , 8 , <   ￿ LW FDQ EH FRQFOXGHG WKDW   ; ￿ 8 0 < LV DOVR SRVLWLYH￿ 7KHUHIRUH￿ IURP
    < , ; , ￿ LW FDQ EH LQIHUUHG WKDW￿ DFFRUGLQJ WR WKH ILUVW FULWHULRQ￿ WKH FRQWULEXWLRQ
RI VRXUFH ; WR LQFRPH PRELOLW\ LV ￿L￿ ZHDNO\ SRVLWLYH￿ DQG ￿LL￿ JUHDWHU WKDQ WKH
FRQWULEXWLRQ RI VRXUFH < WR LQFRPH PRELOLW\￿ LQGHSHQGHQWO\ RI ZKHWKHU WKH PHDQ
LQFRPH RI ERWK VRXUFHV DUH PDLQWDLQHG DW WKHLU REVHUYHG YDOXHV RU DUH VHW HTXDO DW
WKH OHYHO RI ; P ￿ DV LQ ￿￿D￿ DQG ￿￿E￿￿ UHVSHFWLYHO\￿ +RZHYHU￿ LW LV DQ RSHQ HPSLULFDO
TXHVWLRQ ZKHWKHU RU QRW WKH FRQWULEXWLRQ RI VRXUFH < LV ZHDNO\ SRVLWLYH￿
2.1.2 The second criterion 
*LYHQ D VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿ ￿ FRQVLGHU WKH SRVVLELOLW\ RI
                                                     
￿ ,Q SULQFLSOH￿ WR H[DPLQH WKHVH TXHVWLRQV WKHUH LV D V\PPHWULF SURFHGXUH ZKHUH WKH LQFRPH LQHTXDOLW\ RI
ERWK GLVWULEXWLRQV LV SUHVHUYHG EXW WKH PHDQ LQFRPH RI WKH UHIHUHQFH GLVWULEXWLRQ LV PDGH HTXDO WR WKH
PHDQ LQFRPH RI WKH VHFRQG RQH￿ DV LQ WKH VHW RI KXVEDQG￿ZLIH KRXVHKROGV
￿￿ 1 ￿
; < ￿ 8 ￿ ￿ ￿ ZKHUH ￿￿ ; 8 ; < ; P P  
+RZHYHU￿ LW FDQ EH VKRZQ WKDW ￿￿ ￿￿ < ; 8 ￿ ; 0 < ￿ 8 0   ￿ ZKLFK PHDQV WKDW WKH GHFRPSRVLWLRQ REWDLQHG
WKURXJK WKLV URXWH LV LGHQWLFDO WR WKH RQH UHIOHFWHG LQ HTXDWLRQ ￿￿￿￿
9      ￿
DVVLJQLQJ HDFK SHUVRQ LQ WKH VHFRQG GLVWULEXWLRQ WKH PHDQ LQFRPH RI < ￿ 7KH
TXHVWLRQ LV￿ :KDW LV VRFLDOO\ SUHIHUDEOH￿ PDLQWDLQLQJ WKH REVHUYHG LQFRPH
GLVWULEXWLRQ < RU HOLPLQDWLQJ WKH LQFRPH LQHTXDOLW\ LQ WKH VHFRQG VLWXDWLRQ LQ WKH
PDQQHU MXVW GHVFULEHG" )RU WKH VHFRQG DOWHUQDWLYH￿ PHDQ DJJUHJDWH LQFRPH
UHPDLQV FRQVWDQW￿  < , LV HOLPLQDWHG￿ EXW VR DUH WKH UDQN UHYHUVDOV WKDW PLJKW H[LVW
EHWZHHQ ; DQG < ZKLFK DUH NQRZQ WR EH ZHOIDUH HQKDQFLQJ￿ 7KXV￿ D QHZ
LQFRPH PRELOLW\ LQGH[ 0￿￿ ￿ 1 ￿ ￿ o ￿￿ FDQ EH GHILQHG ZKLFK FRPSDUHV WKH VRFLDO
ZHOIDUH LQ WKH REVHUYHG DJJUHJDWH VLWXDWLRQ￿ < ; = ￿   ￿ ZLWK WKH VRFLDO ZHOIDUH LQ
WKH QHZ FRXQWHUIDFWXDO VLWXDWLRQ￿ < < ; = P ￿   ￿ ZKHUH < P  < < ￿ ￿ P P ￿   ￿
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8QGHU WKH DVVXPSWLRQ WKDW   < = , ￿ ￿ LV DOZD\V SRVLWLYH￿ WKH IROORZLQJ UHVXOWV
       = , = , ￿ < ￿ ; 0 <
￿ ! ￿ ￿ ! ￿ . 
 
7KXV￿ WKH VLJQ RI WKH WHUP  < ￿ ; 0 ￿ GHSHQGV RQ WKH UHODWLRQVKLS EHWZHHQ WKH
LQFRPH LQHTXDOLW\ UHVXOWLQJ IURP HOLPLQDWLQJ WKH VHFRQG VRXUFH•V LQFRPH
LQHTXDOLW\￿  < = , ￿ DQG WKH REVHUYHG DJJUHJDWH LQFRPH LQHTXDOLW\￿   = , ￿ 7KLV LV
H[DFWO\ WKH FULWHULRQ FRQVLGHUHG LQ &DQFLDQ DQG 5HHG•V ￿￿￿￿￿￿ WKLUG DOWHUQDWLYH DQG
LQ 6KRUURFNV• ￿￿￿￿￿￿ VHFRQG DOWHUQDWLYH LQ KLV FRQFOXGLQJ VHFWLRQ￿
$GGLQJ XS DQ HTXDO DEVROXWH DPRXQW < P WR HYHU\ SHUVRQ LQ GLVWULEXWLRQ ;
PXVW QHFHVVDULO\ UHGXFH WKH RULJLQDO LQFRPH LQHTXDOLW\  ; , ￿ WKDW LV￿
   ; , = , < ￿ ￿ +RZHYHU￿ JLYHQ WKDW    ￿ , < , <   ! P ￿ LW LV XQFHUWDLQ ZKDW WKH
UHODWLRQVKLS EHWZHHQ  = , DQG  ; , PLJKW EH￿ +RZHYHU￿ D SULRUL￿ LW LV OLNHO\ WKDW
   = , = , < ￿ ￿ VR WKDW  ￿ < ￿ ; 0 ￿ ￿ ￿ 7KH LQWHUSUHWDWLRQ ZRXOG EH WKDW WKH JUHDWHU
WKLV LQGH[ LV LQ DEVROXWH YDOXH IRU D JLYHQ VRXUFH￿ WKH PRUH VRFLDOO\ GDPDJLQJ WKH
VRXUFH LV￿ DQG WKH EHWWHU RII VRFLHW\ ZRXOG EH LI WKLV VRXUFH•V LQFRPH LQHTXDOLW\
ZHUH WR EH HOLPLQDWHG DV H[SODLQHG￿ ,W DSSHDUV WKDW  < ￿ ; 0 ￿ FDQ RQO\ EH SRVLWLYH
LI WKH UDQN UHYHUVDOV EHWZHHQ ; DQG < KDYH D VXIILFLHQWO\ ODUJH HIIHFW￿ 7KXV￿ LQ
WKH XQOLNHO\ HYHQW WKDW  ￿ < ￿ ; 0 ￿ ! ￿ ZH VKDOO VD\ WKDW WKH VHFRQG LQFRPH
GLVWULEXWLRQ•V FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV
VWURQJO\ SRVLWLYH￿￿
                                                     
￿ )RU DQ DOWHUQDWLYH ZD\ RI JUDVSLQJ KRZ KDUG LW LV WKDW 0￿￿;￿ <￿ ! ￿￿ FRQVLGHU WKH IROORZLQJ H[SUHVVLRQ
ZKLFK XVHV WKH LQFRPH PRELOLW\ LQGH[ GHILQHG LQ HTXDWLRQ ￿￿￿￿
’< ￿;￿ <￿ { 0￿;￿ <￿ † 0￿;￿ P<￿ ^,￿=<￿ † ,￿=￿‘￿^￿ † ,￿;￿‘￿
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$V IDU DV WKH VWXG\ RI LQHTXDOLW\ GHFRPSRVLWLRQ E\ IDFWRU FRPSRQHQWV LV
FRQFHUQHG￿ WKH HWKLFDO LQGH[HV RI LQFRPH PRELOLW\ SUHVHQWHG LQ WKLV VHFWLRQ RIIHU
VRPH DGYDQWDJHV RYHU VWDQGDUG GHFRPSRVLWLRQ PHWKRGV￿ 7KH\ DVVLJQ WR HYHU\
VRXUFH LWV GLUHFW ¶PDUJLQDOLVW• FRQWULEXWLRQ￿ KROGLQJ PHDQ DJJUHJDWH LQFRPH
FRQVWDQW￿ 7KLV PDUJLQDOLVW FRQWULEXWLRQ ZRXOG EH WKH GLIIHUHQFH EHWZHHQ REVHUYHG
DJJUHJDWH LQFRPH LQHTXDOLW\ DQG WKH LQFRPH LQHTXDOLW\ WKDW ZRXOG DULVH LI ZH
HOLPLQDWH HLWKHU WKH LQFRPH PRELOLW\ LQGXFHG E\ WKH VRXUFH ￿ILUVW FULWHULRQ￿ RU WKH
LQFRPH LQHTXDOLW\ IURP WKDW VRXUFH ￿VHFRQG FULWHULRQ￿￿ 7KHVH FRQWULEXWLRQV DUH
VHHQ WR EH GHFRPSRVDEOH LQ GLIIHUHQW GLUHFWLRQV￿ +RZHYHU￿ LW VKRXOG EH FOHDU WKDW
WKH FRQWULEXWLRQV GHILQHG LQ HTXDWLRQ ￿￿￿ DQG ￿￿￿ GR QRW DGG XS WR WKH DPRXQW RI
DJJUHJDWH LQFRPH LQHTXDOLW\ WKDW QHHGV WR EH DFFRXQWHG IRU￿￿ &RQVHTXHQWO\￿ WKH
FRQWULEXWLRQ WR ZHOIDUH RI D JLYHQ VRXUFH￿ VXFK DV RWKHU DGXOWV• LQFRPH￿ GHSHQGV
RQ KRZ PDQ\ LQFRPH FRPSRQHQWV DUH GLVWLQJXLVKHG ZLWKLQ WKH VRXUFH￿ DOWKRXJK
LW LV LQGHSHQGHQW IURP WKH QXPEHU RI RWKHU VRXUFHV FRQVLGHUHG￿ 7KXV￿ WKH
FRQWULEXWLRQ RI ¶RWKHU DGXOWV• WR LQFRPH PRELOLW\ FDQ GLIIHU LI WKH\ DUH FRQVLGHUHG
DV D VLQJOH HQWLW\ RU LI WKH\ DUH VSOLW LQWR VHYHUDO VXE￿JURXSV DV ¶\RXQJ DGXOWV• DQG
¶ROGHU DGXOWV•￿
)LQDOO\￿ OLNH WKH UHVW RI WKH ILHOG RI LQHTXDOLW\ GHFRPSRVLWLRQ E\ IDFWRU
FRPSRQHQWV￿ LW VKRXOG EH HPSKDVL]HG WKDW WKH PHDVXUHPHQW SURFHGXUHV
SUHVHQWHG LQ WKLV SDSHU DUH DFFRXQWLQJ H[HUFLVHV￿ 6XFK SURFHGXUHV DUH XVHG WR
GHFRPSRVH FKDQJHV LQ VRFLDO ZHOIDUH GXH WR LQFRPH PRELOLW\ LQWR D VHW RI PHPEHU
OHYHO FRQWULEXWLRQV WKDW PD\ UHIOHFW HQGRJHQRXV DV ZHOO DV H[RJHQRXV FKDQJHV￿ 7R
RYHUFRPH WKLV OLPLWDWLRQ ZRXOG UHTXLUH HVWLPDWLQJ DQ HFRQRPLF EHKDYLRXU PRGHO￿
D WDVN EH\RQG WKH VFRSH RI WKLV SDSHU￿
2.2 Admissible social evaluation functions  
,GHDOO\￿ DQ DGPLVVLEOH 6() PXVW VDWLVI\ WKH IROORZLQJ GHPDQGV￿ ￿L￿ IRU DQ\
1 ; ￿ ￿ ￿ ￿    ; , ￿ ; : ; ￿   P ￿ ￿LL￿ LW LV FRQYHQLHQW WKDW WKH LQHTXDOLW\ PHDVXUH LV
8QGHU WKH DVVXPSWLRQ WKDW ￿￿ † ,￿;￿￿ LV SRVLWLYH￿ ZH KDYH WKDW ’< ￿;￿ <￿ ! ￿ ￿ ￿ 0￿￿;￿ <￿ ! ￿ ￿￿ 6LQFH
WKHUH DUH QR SHUPXWDWLRQV EHWZHHQ ; DQG P< E\ FRQVWUXFWLRQ￿ DOO LQFRPH PRELOLW\ LQ WKH VHW RI KXVEDQG￿
ZLIH KRXVHKROGV ￿;￿ P<￿ LV VWUXFWXUDO PRELOLW\￿ 0￿;￿ P<￿  60￿;￿ P<￿￿ )XUWKHUPRUH￿ VLQFH ,￿;￿ ! ,￿P<￿ ￿ ￿
0￿;￿ P<￿ LV QHFHVVDULO\ SRVLWLYH￿ ,I WKH FRQWULEXWLRQ RI < WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV
QRQ￿SRVLWLYH￿ L￿H￿￿ LI 0￿;￿ <￿ d ￿￿ WKHQ ’< ￿;￿ <￿ ￿ ￿￿ PHDQLQJ WKDW WKLV FRQWULEXWLRQ LV QHJDWLYH DFFRUGLQJ WR
WKH VHFRQG FULWHULRQ￿ +RZHYHU LI WKH FRQWULEXWLRQ RI < WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV
ZHDNO\ SRVLWLYH￿ L￿H￿￿ LI 0￿;￿ <￿ ! ￿￿ WKHQ ’< ￿;￿ <￿ PLJKW EH HLWKHU SRVLWLYH RU QHJDWLYH￿ 7KLV LV ZK\ LQ WKH
ODWWHU FDVH ZH VD\ WKDW WKH FRQWULEXWLRQ RI WKH VHFRQG LQFRPH VRXUFH WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH
PRELOLW\ LV VWURQJO\ SRVLWLYH￿
￿ &KDQWUHXLO DQG 7UDQQR\ ￿￿￿￿￿￿ SURSRVH DSSOLFDWLRQV RI FR￿RSHUDWLYH JDPH FRQFHSWV WR WKH GHFRPSRVLWLRQ
RI LQFRPH LQHTXDOLW\ E\ IDFWRU FRPSRQHQWV WU\LQJ WR FRQFLOLDWH PDUJLQDOLW\ DQG FRQVLVWHQF\￿ ,Q SDUWLFXODU￿
WKH 6KDSOH\ YDOXH SUHVHQWV VRPH LQWHUHVWLQJ IHDWXUHV IURP D WKHRUHWLFDO SRLQW RI YLHZ￿ LW KDV D PDUJLQDOLVW
LQWHUSUHWDWLRQ DQG WKH VXP RI FRQWULEXWLRQV HTXDOV WKH WRWDO DPRXQW RI LQFRPH LQHTXDOLW\￿ +RZHYHU￿ DQ
LPSRUWDQW GUDZEDFN RI WKH 6KDSOH\ LQHTXDOLW\ GHFRPSRVLWLRQ LV WKDW WKH FRQWULEXWLRQ RI DQ\ IDFWRU GHSHQGV
RQ KRZ PDQ\ LQFRPH VRXUFHV DUH GLVWLQJXLVKHG￿ 6HH 6DVWUH DQG 7UDQQR\ ￿￿￿￿￿￿ IRU DQ HPSLULFDO
DSSOLFDWLRQ￿
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QRUPDOL]HG LQ WKH XQLW LQWHUYDO￿ ,Q WKLV ZD\￿ DOO WKH H[SUHVVLRQV RI WKH IRUP
  ; , ￿￿ ZLOO EH SRVLWLYH￿ ￿LLL￿ ,QFRPH GLVWULEXWLRQV LQ WKLV FRQWH[W PD\ FRQWDLQ
PDQ\ ]HUR YDOXHV IRU PHPEHU OHYHO LQFRPH￿ 7KLQN￿ IRU H[DPSOH￿ RI ZLYHV• RU
RWKHUV• LQFRPH￿ 7KHUHIRUH￿ LW LV FRQYHQLHQW WKDW WKH LQHTXDOLW\ PHDVXUH LV GHILQHG
LQ WKH HQWLUH QRQ￿QHJDWLYH 1￿GLPHQVLRQDO VSDFH￿ 1
￿ ￿ ￿ ￿LY￿ 6XSSRVH WKDW ZH KDYH
WZR LVODQGV ZKHUH LQFRPH LV HTXDOO\ GLVWULEXWHG EXW ZKRVH PHDQV DUH GLIIHUHQW￿ ,I
WKH\ QRZ IRUP D VLQJOH HQWLW\￿ WKHUH ZLOO EH QR ZLWKLQ￿LVODQG LQHTXDOLW\ EXW WKHUH
ZRXOG EH LQHTXDOLW\ EHWZHHQ WKHP￿ ,Q LQFRPH LQHTXDOLW\ WKHRU\ ZH VHDUFK IRU
DGGLWLYHO\ VHSDUDEOH PHDVXUHV FDSDEOH RI H[SUHVVLQJ WKLV LQWXLWLRQ￿ ,Q RXU FRQWH[W￿
JLYHQ DQ\ SRSXODWLRQ SDUWLWLRQ￿ LW LV GHVLUDEOH WKDW VRFLDO ZHOIDUH FDQ EH H[SUHVVHG
DV WKH VXP RI WZR WHUPV￿ D ZHLJKWHG DYHUDJH RI ZHOIDUH ZLWKLQ WKH VXE￿JURXSV￿
PLQXV D WHUP WKDW SHQDOL]HV WKH LQHTXDOLW\ EHWZHHQ VXE￿JURXSV￿ ,Q WKLV FDVH￿ ZH
VD\ WKDW WKH 6() LV DGGLWLYHO\ GHFRPSRVDEOH E\ SRSXODWLRQ VXE￿JURXSV￿
8QIRUWXQDWHO\￿ WKHUH LV QR 6() ZKLFK VDWLVILHV DOO WKHVH UHTXLUHPHQWV￿ +RZHYHU￿ D
IHZ 6()V VDWLVI\ VRPH RI WKHP DQG SURYLGH DFFHSWDEOH DOWHUQDWLYHV IRU WKH WZR
HPSLULFDO VXE￿VHFWLRQV RI WKH SDSHU￿
&RQVLGHU WKH 6()    ; * ￿ ; : ; * ￿   P ￿ ZKHUH * LV WKH *LQL FRHIILFLHQW￿ ,W KDV
EHHQ NQRZQ VLQFH WKH SXEOLFDWLRQ RI 6HQ•V ZRUN LQ ￿￿￿￿ WKDW WKLV 6() FDQ EH
REWDLQHG IURP DQ H[SOLFLW D[LRP V\VWHP￿ 0RUHRYHU￿ * : LV GHILQHG RQ 1
￿ ￿ ￿, QL W V
XVXDO GHFRPSRVLWLRQ￿ WKH *LQL FRHIILFLHQW FDQ EH H[SUHVVHG DV WKH VXP RI WKUHH
WHUPV￿ D ZLWKLQ￿JURXS￿ D EHWZHHQ￿JURXS DQG DQ LQWHUDFWLRQ WHUP￿ ,Q DGGLWLRQ￿ LW LV
GHFRPSRVDEOH E\ LQFRPH VRXUFH￿ LQYROYLQJ WKH VRXUFHV• *LQL FRHIILFLHQWV￿ LQFRPH
VKDUHV DQG *LQL FRUUHODWLRQV EHWZHHQ LQFRPH VRXUFHV DQG WRWDO LQFRPH￿￿ +RZHYHU￿
QRQH RI WKHVH WZR GHFRPSRVLWLRQV PDNH WKH *LQL 6() DGGLWLYHO\ VHSDUDEOH E\
SRSXODWLRQ VXE￿JURXSV￿
,W LV ZHOO NQRZQ WKDW LI WKH 6() LV DVVXPHG WR EH KRPRWKHWLF￿ WKHQ LW FDQ EH
H[SUHVVHG DV    ; , ￿ ; : $.6
; $.6 ￿   P ￿ ZKHUH $.6 , LV WKH UHODWLYH LQHTXDOLW\
LQGH[ REWDLQHG DFFRUGLQJ WR WKH $WNLQVRQ￿.ROP￿6HQ SURFHGXUH ZKLFK XVHV WKH
QRWLRQ RI DQ HTXDOO\ GLVWULEXWHG LQFRPH￿ 7KH IDPLO\ RI $WNLQVRQ 6()V FDQ EH
ZULWWHQ DV ￿￿      ; $ ￿ ; : ; $ H P H ￿   ￿ ZKHUH   H $ LV WKH $WNLQVRQ LQGH[ DQG H LV D
SDUDPHWHU UHIOHFWLQJ GLIIHUHQW GHJUHHV RI LQHTXDOLW\ DYHUVLRQ￿  H $ DOVR WDNHV
YDOXHV LQ WKH XQLW LQWHUYDO￿ EXW LW LV RQO\ GHILQHG IRU SRVLWLYH LQFRPH LQ WKH VSDFH
1
￿ ￿ ￿ ￿ 0RUHRYHU￿ WKLV IDPLO\ RI 6()V LV QRW DGGLWLYHO\ GHFRPSRVDEOH E\ SRSXODWLRQ
VXE￿JURXSV￿￿
)RU WKH GHFRPSRVDELOLW\ SURSHUW\￿ RQH FDQ LQVSHFW WKH IDPLO\
   ; , ￿ ; : & ; & ￿   P ￿ ZKHUH & , LGHQWLILHV D PHPEHU RI WKH *( ￿JHQHUDO
HQWURS\￿ IDPLO\ RI UHODWLYH LQHTXDOLW\ LQGLFHV￿ &RQVLGHU WKH FDVH F  ￿￿ L￿H￿￿ WKH
                                                     
￿ )RU D FULWLFLVP RI WKLV GHFRPSRVLWLRQ LQ WKH SUHVHQW FRQWH[W￿ VHH &DQFLDQ DQG 5HHG ￿￿￿￿￿￿￿ )RU DQ DQVZHU
WR WKLV FULWLFLVP DQG D IXOO GLVFXVVLRQ RI WKH *LQL FRHIILFLHQW•V GHFRPSRVDELOLW\ SURSHUW\ VHH /HUPDQ ￿￿￿￿￿￿￿
￿ 6HH %ODFNRUE\ HW DO￿ ￿￿￿￿￿￿ IRU WKH GHFRPSRVDELOLW\ SURSHUWLHV RI WKH $WNLQVRQ LQGH[￿
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*LYHQ DQ\ SDUWLWLRQ RI ; LQWR . VXE￿JURXSV￿ . ￿ ￿ ￿ N ￿ ; N ￿   ￿ +HUUHUR DQG
9LOODU ￿￿￿￿￿￿ VKRZ WKDW WKH 6()    ; , ￿ ; : ￿ ; ￿ ￿   P LV DGGLWLYHO\ GHFRPSRVDEOH
LQ WKH IROORZLQJ VHQVH￿





￿ ￿ ￿ , ; : S ; : P P P ￿ ￿   ¦ ￿ ￿￿￿
ZKHUH N S LV WKH GHPRJUDSKLF VKDUH RI VXE￿JURXS N LQ WKH SRSXODWLRQ￿ DQG
￿ . ￿ ￿ ￿ P P ￿ ￿ LV WKH LQFRPH GLVWULEXWLRQ LQ ZKLFK HDFK LQGLYLGXDO LV DVVLJQHG WKH
PHDQ LQFRPH RI WKH VXE￿JURXS WR ZKLFK V￿KH EHORQJV￿ 7KXV￿ RYHUDOO VRFLDO ZHOIDUH
LV HTXDO WR WZR WHUPV￿￿ WKH ZHLJKWHG DYHUDJH RI ZHOIDUH ZLWKLQ HDFK VXE￿JURXS￿
 N
￿ ; : ￿ ZLWK ZHLJKWV HTXDO WR WKH GHPRJUDSKLF VKDUHV￿ N S ￿ DQG D WHUP HTXDO WR
WKH EHWZHHQ￿JURXS LQFRPH LQHTXDOLW\  . ￿
￿ ￿ ￿ , P P ￿ ￿ ZHLJKWHG E\ WKH GLVWULEXWLRQ
PHDQ ; P ￿ 0RUHRYHU￿ LQ HPSLULFDO DSSOLFDWLRQV￿ LQFOXGLQJ WKLV RQH￿ WKH H[SUHVVLRQ
  ; , ￿ ￿ ￿ LV JHQHUDOO\ SRVLWLYH￿ +RZHYHU￿ ￿ , LV RQO\ GHILQHG RQ 1
￿ ￿ ￿ ￿
&RQVLGHU DOO RWKHU 6()V ZKLFK XVH WKH *( IDPLO\ RI LQHTXDOLW\ LQGLFHV￿
   ; , ￿ ; : F ; F ￿   P ZLWK F z ￿￿ $V SRLQWHG RXW LQ 5XL]￿&DVWLOOR ￿￿￿￿￿￿￿ WKH RQO\
6() LQ WKLV FODVV IRU ZKLFK WKH ZHLJKWV LQ WKH ZLWKLQ￿JURXS WHUP DGG XS WR RQH￿ LV
WKH IXQFWLRQ    ; , ￿ ; : ￿ ; ￿ ￿   P ZKHUH ￿ , LV KDOI WKH VTXDUH RI WKH FRHIILFLHQW
RI YDULDWLRQ￿ +RZHYHU￿ LQ WKLV FDVH WKH ZHLJKWV DUH WKH VXE￿JURXSV• LQFRPH VKDUHV￿
VR WKDW ULFKHU VXE￿JURXSV ZHLJK PRUH WKDQ SRRUHU RQHV LQ VRFLDO ZHOIDUH￿ 7KLV LV D
OHVV DSSHDOLQJ SURSHUW\ IURP WKH QRUPDWLYH SRLQW RI YLHZ WKDQ WKH FRUUHVSRQGLQJ
RQH IRU ￿ : ￿VHH H[SUHVVLRQ ￿￿￿￿￿ ZKHUH WKH VXE￿JURXSV• ZHLJKWV DUH JLYHQ E\ WKHLU
GHPRJUDSKLF VKDUHV￿ $Q DGYDQWDJH RI ￿ : LV WKDW LW LV GHILQHG LQ DOO RI 1
￿ ￿ ￿ $ ILQDO
GLIILFXOW\ ZLWK WKLV LQGLFDWRU LV WKDW WKH LQHTXDOLW\ LQGH[ ￿ , LV QRW ERXQGHG DERYH
E\ RQH￿ $V D PDWWHU RI IDFW￿ LW HDVLO\ UHDFKHV YDOXHV JUHDWHU WKDQ RQH ￿VHH￿ IRU
H[DPSOH￿ &DQFLDQ DQG 5HHG￿ ￿￿￿￿￿ DQG 6HFWLRQ ￿ RI WKLV SDSHU￿￿ ,Q WKHVH FDVHV￿ WKH
H[SUHVVLRQ   ; , ￿ ￿ ￿ EHFRPHV QHJDWLYH￿ WKXV GLVWRUWLQJ WKH LQWHUSUHWDWLRQ RI WKH
UHODWLYH LQGH[HV RI LQFRPH PRELOLW\ LQWURGXFHG HDUOLHU￿
7KH 6()V XVHG LQ WKH VHTXHO DUH WKH IROORZLQJ￿ )LUVW￿ ZH XVH WKH *LQL 6() * : WR
                                                     
￿ +HUUHUR DQG 9LOODU ￿￿￿￿￿￿ DOVR VKRZ WKDW : ￿￿;￿   6LD L[ L￿ ZKHUH D L   >￿ † OQ￿\ L￿P￿@￿1￿ 7KXV￿ LQGLYLGXDOV
ZKRVH LQFRPHV HTXDOV WKH SRSXODWLRQ PHDQ UHFHLYH D ZHLJKW HTXDO WR ￿￿1￿ DQG LQGLYLGXDOV ZLWK LQFRPHV
DERYH RU EHORZ WKH PHDQ UHFHLYH ZHLJKWV LQFUHDVLQJO\ VPDOOHU RU JUHDWHU￿ UHVSHFWLYHO\￿ WKDQ ￿￿1￿ )URP D
QRUPDWLYH SRLQW RI YLHZ￿ WKLV LV DQ DSSHDOLQJ IRUP RI ZHLJKWHG XWLOLWDULDQLVP￿
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DVVHVV WKH FRQWULEXWLRQ RI KRXVHKROG PHPEHU VRXUFHV WR KXVEDQG￿ZLIH
KRXVHKROGV• LQFRPH PRELOLW\￿ 7KLV PHDVXUH LV FKRVHQ EHFDXVH GLIIHUHQW LQFRPH
GLVWULEXWLRQV FDQ LQFOXGH PDQ\ ]HUR LQFRPH YDOXHV DQG EHFDXVH *LQL LQHTXDOLW\
LQGH[HV WDNH YDOXHV LQ WKH XQLW LQWHUYDO￿ 7R FKHFN WKH UREXVWQHVV RI WKH UHVXOWV WKXV
REWDLQHG￿ WKH 6() ￿ : ￿ DOVR GHILQHG LQ 1
￿ ￿ ￿ ZLOO EH XVHG￿ 6LQFH LQ WKH DQDO\VLV RI
ZLYHV• DQG RWKHU DGXOWV• LQFRPH FRQWULEXWLRQV WKH UHIHUHQFH GLVWULEXWLRQV RQO\
FRQWDLQ D KDQGIXO RI ]HUR YDOXHV￿ LQ WKHVH FDVHV WKH WZR IROORZLQJ 6()V ZLOO DOVR EH
XVHG￿ ￿ : DQG WKH $WNLQVRQ IXQFWLRQ IRU D YDOXH RI H  ￿￿
￿￿     ; ￿ $ ￿ ; : ; ￿ $ ￿   P ￿ ZKHUH $￿￿￿ LV RUGLQDOO\ HTXLYDOHQW WR WKH PHPEHU ￿ ,
RI WKH *( IDPLO\￿ WKH PHDQ ORJDULWKPLF GHYLDWLRQ￿ )RU VLPSOLFLW\￿ $ : GHQRWHV WKLV
PHPEHU RI WKH $WNLQVRQ IDPLO\￿
7KH 6() ￿ : LV XVHG IRU GHFRPSRVDELOLW\ SXUSRVHV￿ $V IDU DV WKH ILUVW FULWHULRQ
LV FRQFHUQHG￿ IRU DQ\ SDUWLWLRQ RI WKH VHW RI KXVEDQG￿ZLIH KRXVHKROGV￿
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LQ ZKLFK HDFK KXVEDQG￿ZLIH KRXVHKROG LQ GLVWULEXWLRQ M LV DVVLJQHG WKH PHDQ
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7KXV￿ IRU DQ\ SDUWLWLRQ RI WKH VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿ ￿
GLYLGHG LQWR . VXE￿JURXSV  N N < ￿ ; ￿ WKH LQFRPH PRELOLW\ LQGH[   < ￿ ; 0 FDQ EH
GHFRPSRVHG LQWR WKUHH WHUPV￿ ￿L￿ D ZLWKLQ￿JURXS WHUP￿ ZKLFK LV D ZHLJKWHG VXP RI
WKH LQFRPH PRELOLW\ ZLWKLQ HDFK VXE￿JURXS￿ ￿LL￿ D EHWZHHQ JURXS WHUP￿ ZKLFK
FRQWDLQV WKH LQFRPH PRELOLW\ EHWZHHQ WKH VXE￿JURXSV￿  < ; ￿ 0 P P ￿ ZHLJKWHG E\
WKH IDFWRU E ￿ DQG ￿LLL￿ D WHUP 6 ZKLFK FDSWXUHV GLIIHUHQFHV EHWZHHQ LQFRPH VKDUHV￿
'DWDDQGGHVFULSWLYHDQDO\VLV
7KH 6SDQLVK ￿￿￿￿†￿￿ (3) SURYLGHV LQIRUPDWLRQ DERXW DOO LQFRPH VRXUFHV UHFHLYHG
E\ D PD[LPXP RI IRXU KRXVHKROG PHPEHUV ￿IRU GHWDLOHG LQIRUPDWLRQ￿ VHH ,1(￿
￿￿￿￿￿￿ 7KLV SDSHU VWXGLHV D VDPSOH RI ￿￿￿￿￿￿ KXVEDQG￿ZLIH KRXVHKROGV ZKHUH ERWK
VSRXVHV DUH SUHVHQW DQG RWKHU SHUVRQV FRXOG DOVR EH OLYLQJ LQ WKH KRXVHKROG￿ 7KLV
VDPSOH LV UHSUHVHQWDWLYH RI ￿￿￿￿￿￿￿￿￿ KRXVHKROGV DQG FRQVWLWXWHV ￿￿￿￿ SHU FHQW RI
DOO KRXVHKROGV OLYLQJ LQ UHVLGHQWLDO KRXVLQJ LQ 6SDLQ￿￿￿
0HPEHU OHYHO LQFRPH GDWD FROOHFWHG DQG XVHG IRU WKLV DQDO\VLV LQFOXGH￿ DQQXDO
ZDJH HDUQLQJV￿ QHW RI VRFLDO VHFXULW\ FRQWULEXWLRQV DQG LQFRPH WD[ ZLWKGUDZDOV￿
XQHPSOR\PHQW EHQHILWV￿ VHOI￿HPSOR\PHQW LQFRPH￿ DQG ROG￿DJH￿ GLVDELOLW\ DQG
RWKHU SXEOLF SHQVLRQV￿ 1RQ￿FDVK LQFRPH FRPSRQHQWV VXFK DV LPSXWHG UHQWV RU LQ￿
NLQG ZDJHV FRXOG QRW EH LPSXWHG WR LQGLYLGXDO KRXVHKROG PHPEHUV￿ &DSLWDO
LQFRPH LV DOVR H[FOXGHG GXH WR LPSXWDELOLW\ DQG UHOLDELOLW\ SUREOHPV￿ 2XW RI D
WRWDO RI ￿￿￿￿￿￿ KRXVHKROG PHPEHUV LQ WKH VDPSOH DJHG ￿￿ \HDUV RI DJH RU ROGHU￿
￿￿￿￿ SHU FHQW UHFHLYH VRPH SRVLWLYH LQFRPH￿ ,Q QLQH FDVHV QHJDWLYH LQFRPHV KDYH
EHHQ PDGH HTXDO WR ]HUR￿
,W FRXOG EH DUJXHG WKDW D KXVEDQG￿ZLIH KRXVHKROG•V ZHOIDUH LV EHWWHU
DSSUR[LPDWHG E\ VRPH LQFRPH PHDVXUH WKDW WDNHV LQWR DFFRXQW KRXVHKROG VL]H￿
)ROORZLQJ %XKPDQ HW DO￿ ￿￿￿￿￿￿￿ KRXVHKROG L•V HTXLYDOHQW LQFRPH H
L ] FDQ EH
GHILQHG DV
                                                     
￿￿ ,QVWHDG ERWK $OED DQG &ROODGR ￿￿￿￿￿￿ DQG *UDGtQ DQG 2WHUR ￿￿￿￿￿￿ UHVWULFW WKHPVHOYHV WR KXVEDQG￿ZLIH
KRXVHKROGV ZKHUH ERWK VSRXVHV DUH DJHG ￿￿†￿￿
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ZKHUH L ] DQG L V DUH￿ UHVSHFWLYHO\￿ XQDGMXVWHG DJJUHJDWH LQFRPH DQG KRXVHKROG
VL]H LQ KRXVHKROG L￿ 7KH SDUDPHWHU 4 LV WKH HTXLYDOHQFH HODVWLFLW\￿ WKH JUHDWHU 4￿
WKH VPDOOHU WKH HFRQRPLHV RI VFDOH LQ FRQVXPSWLRQ ZLWKLQ WKH KRXVHKROG DUH
DVVXPHG WR EH￿ )RU FRPSDUDELOLW\ ZLWK RWKHU VWXGLHV￿ PRVW UHVXOWV SUHVHQWHG DUH
IRU XQDGMXVWHG KRXVHKROG LQFRPH￿ WKDW LV￿ IRU 4  ￿ XQGHU WKH DVVXPSWLRQ WKDW
HFRQRPLHV RI VFDOH DUH LQILQLWH￿ +RZHYHU￿ WKH UREXVWQHVV RI WKH UHVXOWV WR RWKHU
FKRLFHV RI 4 DUH GLVFXVVHG LQ WKH QH[W VHFWLRQ￿
7DEOH ￿ SUHVHQWV GHVFULSWLYH VWDWLVWLFV FRQFHUQLQJ WKH WKUHH W\SHV RI KRXVHKROG
PHPEHUV GLVWLQJXLVKHG LQ WKLV VWXG\￿ KXVEDQGV￿ ZLYHV￿ DQG RWKHU KRXVHKROG
PHPEHUV DJHG ￿￿ \HDUV RI DJH RU ROGHU￿ ,Q 6SDLQ￿ DV LQ RWKHU 6RXWKHUQ (XURSHDQ
FRXQWULHV￿ WKH ODWWHU JURXS LV LPSRUWDQW￿ $GXOWV RWKHU WKDQ KXVEDQGV DQG ZLYHV
DFFRXQW IRU RQH￿IRXUWK RI DOO DGXOWV LQ KXVEDQG￿ZLIH KRXVHKROGV￿ $SSUR[LPDWHO\￿
￿￿￿￿ SHU FHQW RI KXVEDQG￿ZLIH KRXVHKROGV UHFHLYH VRPH LQFRPH IURP WKHVH
DGXOWV￿￿ DV RSSRVHG WR ￿￿￿￿ SHU FHQW RI KRXVHKROGV ZKHUH ZLYHV UHFHLYH LQFRPH￿
2WKHU DGXOWV FRQWULEXWH ￿￿￿￿ SHU FHQW RI KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH￿
VOLJKWO\ DERYH WKH ZLYHV• VKDUH WKDW LV HTXDO WR ￿￿￿￿ SHU FHQW￿
0RVW SDSHUV LQ WKLV DUHD FRQFHQWUDWH￿ DOPRVW H[FOXVLYHO\￿ RQ WKH ZLYHV•
FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH LQHTXDOLW\￿ *LYHQ WKH
LPSRUWDQFH RI WKH RWKHU DGXOWV LQ WKH 6SDQLVK HFRQRP\￿ WKLV SDSHU IRFXVHV RQ D
FRPSDULVRQ RI WKH FRQWULEXWLRQ RI ZLYHV DQG RWKHU•V LQFRPH WR KXVEDQG￿ZLIH
KRXVHKROGV• LQFRPH PRELOLW\￿ 7UDGLWLRQDOO\￿ WKH GLVWULEXWLRQ RI KXVEDQGV• LQFRPHV
KDV EHHQ FRQVLGHUHG WKH UHIHUHQFH GLVWULEXWLRQ DJDLQVW ZKLFK WKH FRQWULEXWLRQ RI
WKH UHVW RI WKH KRXVHKROG PHPEHUV• LQFRPH FDQ EH HYDOXDWHG￿ ,Q WKLV SDSHU￿ ZH
GHILQH WKH UHIHUHQFH KRXVHKROG LQFRPH DV WRWDO LQFRPH DFURVV DOO PHPEHU LQFRPH
PLQXV WKH PHPEHU LQFRPH IRU ZKLFK WKH LPSDFW LV EHLQJ DVVHVVHG￿ 7KXV￿ IRU
H[DPSOH￿ WKH ZLYHV• FRQWULEXWLRQ DFFRUGLQJ WR WKH WZR FULWHULD LQWURGXFHG LQ
6HFWLRQ ￿ LV VWXGLHG E\ FRPSXWLQJ  < ￿ ; 0 DQG  < ￿ ; 0 ￿ ￿ ;  KXVEDQGV• SOXV
RWKHUV• LQFRPH DQG <  ZLYHV• LQFRPH￿ &RQVHTXHQWO\￿ )LJXUH ￿$ VKRZV WKH
GLVWULEXWLRQ RI LQFRPH DQG PHPEHU LQFRPH VKDUHV DPRQJ ZLYHV E\ GHFLOHV RI WKH
UHIHUHQFH GLVWULEXWLRQ￿ 6LPLODUO\￿ )LJXUH ￿% VKRZV WKH VDPH LQIRUPDWLRQ IRU RWKHU
DGXOWV E\ GHFLOHV RI WKH VXP RI KXVEDQGV• DQG ZLYHV• LQFRPH￿
                                                     
￿￿ 2WKHU KRXVHKROG PHPEHU LQFRPH LV REWDLQHG E\ DJJUHJDWLQJ WKH LQFRPH IURP DOO DGXOW KRXVHKROG
PHPEHUV RWKHU WKDQ KXVEDQGV DQG ZLYHV￿
16Table 1. Descriptive statistics of individuals living in husband-wife households in Spain, 1990–91 
3RSXODWLRQ +XVEDQG￿ZLIH KRXVHKROGV ￿D￿










+XVEDQGV ￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿￿￿
:LYHV ￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿
2WKHU ￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿
$JH￿￿￿†￿￿ \HDUV ￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿￿
$JH￿RYHU ￿￿ \HDUV ￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿￿
$// ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿
0DOHV ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿￿￿
)HPDOHV ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿
Notes: a) The unit of analysis is the household. *Means based on zero and positive income. **Refers to total household mean income.  
 
 

























￿ RI +RXVHKROGV Z WK 2WKHU SRVLW YH ,QFRPH
Figure 1. Percentage distribution and income shares for wives by deciles of 
husband + other (reference) income: Spain 1990–91 
Figure 1B. Percentage distribution and income shares for others by deciles of 
husbands+wives (reference) income: Spain, 1990–91 
7KH SDWWHUQV LQ )LJXUHV ￿$ DQG ￿% DUH YHU\ VLPLODU IRU PHPEHU EDVHG LQFRPH
VRXUFHV￿ 2Q RQH KDQG￿ RQ DYHUDJH￿ ￿￿￿￿ SHU FHQW RI DOO ZLYHV UHFHLYH VRPH LQFRPH
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￿7DEOH ￿￿￿ +RZHYHU￿ WKH ORZHU WKH GHFLOH RI WKH UHIHUHQFH GLVWULEXWLRQ WKH ODUJHU LV
WKH SHUFHQWDJH RI LQFRPH UHFLSLHQWV￿ 7KH SHUFHQWDJH RI ZLIH LQFRPH UHFLSLHQWV
GURSV TXLWH GUDPDWLFDOO\ IURP ￿￿￿￿ WR ￿￿￿￿ SHU FHQW IURP WKH ILUVW WR WKH VHFRQG
GHFLOH￿ EXW GLPLQLVKHV VPRRWKO\ IURP WKH WKLUG WR WKH WHQWK GHFLOH GRZQ WR ￿￿￿￿ SHU
FHQW ￿)LJXUH ￿$￿￿ 4XLWH VLPLODUO\￿ WKH SHUFHQWDJH RI KXVEDQG￿ZLIH KRXVHKROGV
ZLWK RWKHU DGXOWV UHFHLYLQJ LQFRPH GLPLQLVKHV VPRRWKO\ IURP ￿￿￿￿ SHU FHQW LQ WKH
ILUVW GHFLOH WR ￿￿￿￿ SHU FHQW LQ WKH ODVW GHFLOH￿ 2Q WKH RWKHU KDQG￿ WKH ZLYHV• LQFRPH
VKDUH GURSV IURP ￿￿￿￿ WR ￿￿￿￿ SHU FHQW IURP WKH ILUVW WR WKH VHFRQG GHFLOH￿ EXW
GLPLQLVKHV FRQWLQXRXVO\ IURP WKHUH RQ ZLWK D VLQJOH UHYHUVDO LQ WKH HLJKWK GHFLOH￿
6LPLODUO\ WKH RWKHUV• LQFRPH VKDUH GLPLQLVKHV FRQWLQXRXVO\ ZLWK PLQRU UHYHUVDO
H[FHSWLRQV LQ WKH ILIWK DQG HLJKWK GHFLOHV￿ )URP WKLV LQLWLDO LQIRUPDWLRQ￿ LW FDQ EH
H[SHFWHG WKDW ERWK ZLYHV DQG RWKHU DGXOW LQFRPHV SOD\ D VLPLODU￿ DQG PLOG￿
HTXDOL]LQJ UROH UHODWLYH WR WKH DJJUHJDWH LQFRPH GLVWULEXWLRQ￿ ,Q RWKHU ZRUGV￿ ERWK
VRXUFHV DUH H[SHFWHG WR FRQWULEXWH D VPDOO SRVLWLYH DPRXQW WR KXVEDQG￿ZLIH
KRXVHKROGV• LQFRPH PRELOLW\￿
(PSLULFDOUHVXOWV
4.1 Contribution of member level income to husband-wife 
households’ income mobility 
7KLV VXE￿VHFWLRQ LV GHYRWHG WR WKH FRQWULEXWLRQ RI ZLYHV￿ RWKHU DGXOWV￿ DQG
KXVEDQGV WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ DFFRUGLQJ WR WKH WZR
FULWHULD LQWURGXFHG LQ 6HFWLRQ ￿￿
$V SRLQWHG RXW DOUHDG\￿ ZLYHV GR QRW UHFHLYH DQ\ LQFRPH LQ ￿￿￿￿ SHU FHQW RI
KXVEDQG￿ZLIH KRXVHKROGV￿ DQG WKHUH LV QR LQFRPH IURP RWKHU DGXOWV LQ ￿￿￿￿ SHU
FHQW RI WKH KRXVHKROGV FRQVLGHUHG LQ WKLV VWXG\￿ 7DEOH ￿ SUHVHQWV LQFRPH
LQHTXDOLW\ UHVXOWV IRU GLIIHUHQW PHPEHU EDVHG LQFRPH VRXUFHV DFFRXQWLQJ IRU ]HUR
YDOXHV￿ 2QO\ WKRVH LQHTXDOLW\ PHDVXUHV GHILQHG LQ 1
￿ ￿ ￿ QDPHO\￿ WKH *LQL
FRHIILFLHQW DQG WKH PHPEHU ￿ , RI WKH *( IDPLO\￿ DUH XVHG IRU WKLV SDUW RI WKH
DQDO\VLV￿
2QO\ IRU WKH VSHFLILFDWLRQ <  KXVEDQGV DQG ;  ZLYHV SOXV RWKHUV￿ LV LW WKH
FDVH WKDW   ; , < , ￿ ￿ 7KHUHIRUH￿ DV VKRZQ LQ 6HFWLRQ ￿￿￿￿ ERWK WKH VWUXFWXUDO DQG
WKH RYHUDOO PRELOLW\ LQGH[HV  < ￿ ; 60 ￿  < ￿ ; 0 ￿ DQG  < 8 ￿ ; 0 PXVW EH SRVLWLYH￿
:KHQ <  ZLYHV RU RWKHUV DQG   ; , < , ! ￿ WKH RQO\ WKLQJ D SULRUL WKDW LV FHUWDLQ LV
WKDW VWUXFWXUDO PRELOLW\ LV QHJDWLYH￿ L￿H￿￿  < ￿ ; 60 DQG  < 8 ￿ ; 60 ￿ ￿￿ :KHWKHU
RU QRW H[FKDQJH PRELOLW\ GXH WR UDQN UHYHUVDOV EHWZHHQ ; DQG < ￿RU EHWZHHQ ;
DQG < 8 ￿ RIIVHWV WKRVH QHJDWLYH YDOXHV LV DQ RSHQ HPSLULFDO TXHVWLRQ￿ 7KH HYLGHQFH
IRU WKH *LQL 6() LV LQ 7DEOH ￿￿ 7KH ILUVW WZR SDQHOV UHIHU WR WKH ILUVW FULWHULRQ￿ ZKLOH
WKH WKLUG SDQHO UHIHUV WR WKH VHFRQG RQH￿
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Table 2. Household income inequality for several specifications of X and Y using 
Gini and I2 indices: Spain, 1990–91 




  Y = Wives’  X = Husbands’ and 
others’ 
Z = X+Y 
Gini  0.803  0.329  0.323 
I2  1.958  0.334  0.291 
  Y = Others’  X = Husbands’ and wives’   
Gini  0.794  0.325   
I2  1.877  0.349   
       
  Y = Husbands’  X = Wives’ and others’   
Gini  0.317  0.653   
I2  0.396  0.893   
       
  Y=Females’  X=Males’   
Gini  0.718  0.324   
I2  1.223  0.354   
Notes: The unit of analysis is the household. Others’ income is obtained by 
aggregating the income from household members other than husbands and wives. 
Household female (male) income is obtained by aggregating the income of wives 
(husbands) and the rest of women (men) in the household. 
$V IDU DV WKH ILUVW FULWHULRQ￿ WKH UHVXOWV LQ 7DEOHV ￿ DQG ￿ GHVHUYH WKH IROORZLQJ
WKUHH FRPPHQWV￿ ￿L￿ ZLYHV• LQFRPH LQHTXDOLW\ ￿￿￿￿￿￿￿ LV VRPHZKDW JUHDWHU WKDQ
RWKHUV• LQFRPH LQHTXDOLW\ ￿￿￿￿￿￿￿￿ +RZHYHU￿ WKH UHIHUHQFH GLVWULEXWLRQ LQ WKH ILUVW
FDVH￿ L￿H￿￿ GLVWULEXWLRQ ; ￿ H[KLELWV JUHDWHU LQFRPH LQHTXDOLW\ ￿￿￿￿￿￿￿ WKDQ WKH
UHIHUHQFH GLVWULEXWLRQ LQ WKH VHFRQG FDVH ￿￿￿￿￿￿￿￿ 7KHUHIRUH￿ ERWK VRXUFHV LQGXFH
DSSUR[LPDWHO\ WKH VDPH VWUXFWXUDO PRELOLW\ LQ DEVROXWH YDOXH￿ ,Q DGGLWLRQ￿ ERWK
VRXUFHV KDSSHQ WR LQGXFH VLPLODU H[FKDQJH PRELOLW\￿ ZKLFK QHDUO\ RIIVHWV WKH
QHJDWLYH VWUXFWXUDO PRELOLW\￿ ,Q RWKHU ZRUGV￿ REVHUYHG DJJUHJDWH LQFRPH
LQHTXDOLW\ ￿￿￿￿￿￿￿ SUDFWLFDOO\ FRLQFLGHV ZLWK WKH LQFRPH LQHTXDOLW\ WKDW ZRXOG
KDYH EHHQ REWDLQHG LQ WKH DEVHQFH RI DQ\ LQFRPH PRELOLW\ FDXVHG E\ ZLYHV•
LQFRPH ￿￿￿￿￿￿￿ RU RWKHUV• LQFRPH ￿￿￿￿￿￿￿￿ +HQFH￿ WKH FRQWULEXWLRQ RI ZLYHV DQG
RWKHUV LQFRPH WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV SUDFWLFDOO\ HTXDO
WR ]HUR￿￿￿ ￿LL￿ ,QVWHDG￿ GXH HVVHQWLDOO\ WR VWUXFWXUDO PRELOLW\￿ WKH FRQWULEXWLRQ RI
                                                     
￿￿ 8VLQJ GDWD IURP 7DEOHV ￿ DQG ￿ LQ &DQFLDQ DQG 5HHG ￿￿￿￿￿￿￿ LW LV VHHQ WKDW LQ ￿￿￿￿ LQ WKH 86 ZLYHV•
HDUQLQJV LQHTXDOLW\ DFFRUGLQJ WR WKH *LQL FRHIILFLHQW ￿￿￿￿￿￿￿ LV JUHDWHU WKDQ UHIHUHQFH HDUQLQJV ￿KXVEDQGV
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KXVEDQGV• LQFRPH WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV SRVLWLYH DQG
HTXDO WR ￿￿￿￿￿ SHU FHQW￿ ￿LLL￿ LW FRXOG EH DUJXHG WKDW WKHVH ILQGLQJV DUH KHDYLO\
GHSHQGHQW RQ ODUJH GLIIHUHQFHV LQ PHDQ LQFRPH ￿VHH WKH ODVW FROXPQ LQ 7DEOH ￿￿￿
Table 3. Percentage contributions of member income to husband-wife households’ 
social welfare according to the Gini social evaluation function, equivalence scale 
parameter 4=0. Spain, 1990–91 
Income source Y relative to reference source X 





First Criterion*   M(X,Y)  SM(X,Y)  EM(X,Y)   
Wives  0.57  –9.58  10.14   
Others  0.29  –11.95  12.24   
Husbands  95.06  67.77  27.29   
Sum of Contributions  95.92       
Female  –0.10  –12.06  11.96   
Mean differences removed 
  M(X,UY)  SM(X,UY)  EM(X,UY)   < ; $ P P  
Wives  –23.40  –36.65  13.25  23.97 
Others  –21.94  –34.24  12.30  22.23 
Husbands  75.62  48.66  26.96  19.43 
Female  –16.57  –30.27  13.70  16.47 
Second criterion**  M*(X,Y)  M*(Ux,Y)  Adjustment   
Wives  –5.29  –38.32  33.03   
Others  –7.52  –37.08  29.56   
Husbands  –15.48  –9.50  –5.98   
Sum of contributions  –28.29       
Female  –8.67  –32.555  23.88   
Notes: *First criterion: Eliminating income from source Y; **Second criterion: Eliminating inequality from 
source Y; The sum of the contributions do not add up the total amount of welfare that needs to be 
accounted for due to the marginalist interpretation used in this paper.  
7KH VHFRQG SDQHO LQ 7DEOH ￿ SUHVHQWV LQIRUPDWLRQ RQ  < 8 ￿ ; 0 ￿ ZKHUH WKH
LQIOXHQFH RI PHDQ GLIIHUHQFHV LV UHPRYHG￿ :KHQ <  ZLYHV ￿RU RWKHUV￿￿  < , LV
SOXV RWKHU LQFRPHV￿ LQHTXDOLW\ ￿￿￿￿￿￿￿￿ 7KLV PHDQV WKDW VWUXFWXUDO PRELOLW\ LV QHFHVVDULO\ QHJDWLYH￿
+RZHYHU￿ LQ WKLV FDVH H[FKDQJH PRELOLW\ LV ODUJH HQRXJK￿ VR WKDW ZLYHV• HDUQLQJV FRQWULEXWLRQ WR KXVEDQG￿
ZLIH KRXVHKROGV• HDUQLQJV PRELOLW\ LV SRVLWLYH DQG HTXDO WR 0￿;￿ <￿  ￿￿￿ ￿￿￿￿￿￿ † ￿￿￿￿￿￿￿￿￿ † ￿￿￿￿￿￿  ￿￿￿￿
SHU FHQW￿
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FRQVLGHUDEO\ ODUJHU WKDQ  ; , EXW < P LV VPDOOHU WKDQ ; P *LYHQ WKH GLVHTXDOL]LQJ
UROH RI < IURP WKH VWUXFWXUDO YLHZSRLQW￿ WKH FORVHU < P LV EURXJKW WR ; P ￿ WKH
JUHDWHU LQ DEVROXWH YDOXH LV WKH VWUXFWXUDO PRELOLW\ LQGXFHG E\ < ￿ 7KH RSSRVLWH LV
WKH FDVH ZKHQ <  KXVEDQGV￿ ,Q WKLV FDVH￿ DV < P DQG ; P DUH EURXJKW WRJHWKHU
VWUXFWXUDO PRELOLW\ JRHV GRZQ￿ 2Q WKH RWKHU KDQG￿ VXUSULVLQJO\ HQRXJK￿ WKH
H[FKDQJH PRELOLW\ LQGXFHG E\ WKH WKUHH PHPEHU EDVHG LQFRPH VRXUFHV￿ ZKHQ
PHDQ LQFRPHV DUH HTXDOL]HG￿ LV QRW WKDW GLIIHUHQW IURP H[FKDQJH PRELOLW\ LQ WKH
RULJLQDO VLWXDWLRQ￿ &RQVHTXHQWO\￿ XQLWDU\ LQFRPH PRELOLW\  < 8 ￿ ; 0 LV ORZHU WKDQ
 < ￿ ; 0 LQ WKH WKUHH FDVHV￿ ,Q SDUWLFXODU￿ ZLYHV• DQG RWKHUV• LQFRPH FRQWULEXWLRQ
WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV QRZ FOHDUO\ QHJDWLYH￿ %HFDXVH
  ; , < , ! ZKHQ <  ZLYHV RU RWKHUV￿ WKH IDFW WKDW  ￿ ; < ￿ P P WHQGV WR PDNH
WKLV VRXUFH•V FRQWULEXWLRQ ODUJHU DV PHDVXUHG E\  < ￿ ; 0 ￿ 6\PPHWULFDOO\￿ EHFDXVH
  ; , < , ￿ ZKHQ <  KXVEDQGV￿ WKH IDFW WKDW  ￿ ; < ! P P FDXVHV WKH VDPH
HIIHFW￿ 7KXV￿ WKH DGMXVWPHQW IDFWRU  < ; $ P P LQ HTXDWLRQ ￿￿￿ LQ 6HFWLRQ ￿ LV
SRVLWLYH LQ DOO WKUHH PHPEHU FDVHV￿￿￿
$V IDU DV WKH VHFRQG FULWHULRQ￿ UHFDOO WKDW WKH FRQFHSWXDO H[SHULPHQW FRQVLVWV RI
HOLPLQDWLQJ HDFK VRXUFH•V LQFRPH LQHTXDOLW\￿  < , ￿ E\ DGGLQJ WKH VRXUFH PHDQ
LQFRPH < P WR WKH FRUUHVSRQGLQJ UHIHUHQFH GLVWULEXWLRQ ; ￿ $FFRUGLQJ WR WKH
UHVXOWV LQ WKH ILUVW FROXPQ RI WKH WKLUG SDQHO LQ 7DEOH ￿￿ LW LV IRXQG WKDW￿ DV
H[SHFWHG￿  < ￿ ; 0 ￿ LV QHJDWLYH IRU WKH WKUHH VSHFLILFDWLRQV￿￿￿ )XUWKHUPRUH￿ WKH
VRFLDO ZHOIDUH ORVV ZKHQ KXVEDQGV• LQFRPH LQHTXDOLW\ LV KHOG FRQVWDQW LV HTXDO WR
￿￿￿￿￿ SHU FHQW￿ D ODUJHU ILJXUH LQ DEVROXWH YDOXH WKDQ WKH RQH REWDLQHG ZKHQ HDFK
RI WKH RWKHU WZR VRXUFHV• LQFRPH LQHTXDOLW\ LV NHSW FRQVWDQW￿ 7KHUHIRUH￿ WKH VRXUFH
WKDW LQGXFHV D JUHDWHU VRFLDO ZHOIDUH JDLQ DFFRUGLQJ WR WKH ILUVW FULWHULRQ QRZ
DSSHDUV DV WKH RQH ZKRVH LQFRPH LQHTXDOLW\ LV UHVSRQVLEOH IRU WKH JUHDWHU ZHOIDUH
ORVV￿
,W FRXOG EH DUJXHG WKDW WKLV UHVXOW LV KHDYLO\ GHSHQGHQW RQ PHDQ PHPEHU
LQFRPH GLIIHUHQFHV￿ 7KHUHIRUH￿ LQ WKH VHFRQG FROXPQ RI WKLV SDQHO LQ 7DEOH ￿￿ WKH
VHFRQG FULWHULRQ LV DSSOLHG WR D VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿
; < ￿ 8 ￿ ￿ ￿
ZKHUH ; LV UHSODFHG E\ D GLVWULEXWLRQ ; 8 ZLWK WKH VDPH LQFRPH LQHTXDOLW\  ; ,
DQG < •V PHDQ LQFRPH
< P ￿ 7KH UDQNLQJ RI VRXUFHV LV QRZ FRQVLVWHQW ZLWK SUHYLRXV
ILQGLQJV￿ ZKHQ PHDQ LQFRPHV DUH HTXDOL]HG￿ WKH VRFLDO ZHOIDUH JDLQ REWDLQHG
                                                     
￿￿ ,Q VSLWH RI WKH IDFW WKDW LQ 6SDLQ LQFRPH LQHTXDOLW\ LV JUHDWHU LQ ￿￿￿￿†￿￿ ￿WKH *LQL FRHIILFLHQW LV ￿￿￿￿￿
YHUVXV ￿￿￿￿￿ IRU ￿￿￿￿†￿￿￿￿ WKH SDWWHUQ RI PHPEHUV• LQFRPH FRQWULEXWLRQV WR KXVEDQG￿ZLIH KRXVHKROGV•
LQFRPH PRELOLW\ DFFRUGLQJ WR WKH ILUVW FULWHULRQ LV WKH VDPH DV WKH RQH REWDLQHG LQ ￿￿￿￿†￿￿￿ 8VLQJ WKH :*
6()￿ ZH KDYH WKDW 0￿;￿ <￿  ￿￿￿￿￿ ￿￿￿￿￿ DQG ￿￿￿￿￿￿ ZKLOH 0￿;￿ 8<￿  †￿￿￿￿￿ †￿￿￿￿￿ DQG ￿￿￿￿￿￿ ZKHQ <  ZLYHV￿
RWKHUV￿ DQG KXVEDQGV￿ UHVSHFWLYHO\￿
￿￿ 8VLQJ &DQFLDQ DQG 5HHG•V ￿￿￿￿￿￿ GDWD￿ LW LV IRXQG WKDW ZKHQ <  ZLYHV￿ 0￿￿;￿ <￿  ￿￿￿￿￿￿￿￿￿†￿￿￿￿￿￿￿￿￿†
￿￿￿￿￿￿ †￿￿￿ SHU FHQW￿
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ZKHQ KXVEDQGV• LQFRPH LQHTXDOLW\ LV HOLPLQDWHG LV FRQVLGHUDEO\ VPDOOHU WKDQ WKH
RQH REWDLQHG ZKHQ WKH RWKHU WZR PHPEHU VRXUFHV• LQFRPH LQHTXDOLW\ LV
HOLPLQDWHG￿￿￿
7KH QHJDWLYH VLJQ LQ WKH KXVEDQGV• FDVH LQGLFDWHV WKDW￿ HYHQ LQ WKH PRVW
IDYRXUDEOH FDVH￿ WKH HOLPLQDWLRQ RI PHPEHU OHYHO LQFRPH LQHTXDOLW\ OHDGV WR
JUHDWHU VRFLDO ZHOIDUH WKDQ SUHVHUYLQJ WKLV VRXUFH•V LQFRPH LQHTXDOLW\ DQG WKH
ZHOIDUH HQKDQFLQJ UDQN UHYHUVDOV EHWZHHQ ; 8 DQG < ￿ +HQFH￿ LQ WKH ODQJXDJH RI
6HFWLRQ ￿￿￿ ZH FDQQRW FRQFOXGH WKDW WKH FRQWULEXWLRQ RI KXVEDQGV• LQFRPH WR
KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ LV VWURQJO\ SRVLWLYH￿ D IDFW WKDW FDVWV
VRPH GRXEWV RQ WKH HPSLULFDO LQWHUHVW RI WKH VHFRQG FULWHULRQ￿
)LQDOO\￿ LW LV OLNHO\ WKDW WKH XVXDO IRFXV RQ WKH FRQWULEXWLRQ RI ZLYHV• LQFRPH
KLGHV D ZLGHU LQWHUHVW DERXW WKH FRQWULEXWLRQ RI IHPDOHV• LQFRPH￿ &RQVHTXHQWO\￿
WKLV FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV• VRFLDO ZHOIDUH LV UHSRUWHG LQ WKH ODVW
URZ RI HDFK SDQHO LQ 7DEOH ￿ ￿VHH DOVR WKH LQFRPH LQHTXDOLW\ DPRQJ PDOHV DQG
IHPDOHV LQ 7DEOH ￿￿￿ 1RW VXUSULVLQJO\￿ JLYHQ KRZ FORVH WKH FRQWULEXWLRQV RI ZLYHV
DQG RWKHU DGXOWV DUH￿ WKH FRPELQHG HIIHFW RI ZLYHV• DQG RWKHU IHPDOH DGXOWV•
LQFRPHV LV QRW YHU\ GLIIHUHQW IURP WKH LPSDFW RI HLWKHU RI WKHVH WZR VRXUFHV￿
7R ZKDW H[WHQW GR WKHVH UHVXOWV GHSHQG RQ WKH 6() RU WKH HTXLYDOHQFH VFDOH
SDUDPHWHU YDOXH XVHG" $V IDU DV WKH ILUVW TXHVWLRQ LV FRQFHUQHG￿ WKH ILUVW WZR
FROXPQV LQ 7DEOH ￿ SUHVHQW￿ E\ ZD\ RI H[DPSOH￿ D VXPPDU\ RI UHVXOWV RQ  < ￿ ; 0
IRU WKH WKUHH < •V VSHFLILFDWLRQV DQG WZR 6()V GHILQHG LQ 1 ￿
￿ ￿ ￿ WKH *LQL * : DQG
￿ : ￿ ZKLFK XVHV WKH LQHTXDOLW\ LQGH[ ￿ , RI WKH *( IDPLO\￿￿￿ 7KH ODVW WZR FROXPQV
UHSRUW HVWLPDWHV IRU <  ZLYHV DQG RWKHUV IRU WZR PRUH 6()V GHILQHG RQO\ IRU
SRVLWLYH LQFRPH LQ 1 ￿
￿ ￿ ￿ ￿ ￿ : ￿ ZKLFK XVHV WKH LQHTXDOLW\ LQGH[ ￿ , RI WKH *( IDPLO\￿
DQG WKH $WNLQVRQ 6() ZLWK SDUDPHWHU H  ￿￿ GHQRWHG E\ $ : ￿￿￿
6WDUWLQJ ZLWK WKH XVXDO FDVH LQ ZKLFK 4 ￿￿ WKH YDOXHV REWDLQHG IRU WKH GLIIHUHQW
FRQWULEXWLRQV￿ DFFRUGLQJ WR WKH GLIIHUHQW 6()V￿ DUH UDWKHU FORVH￿ H[FHSW IRU ￿ : ￿
+RZHYHU￿ LW LV NQRZQ WKDW WKH FRHIILFLHQW RI YDULDWLRQ LV UDWKHU VHQVLWLYH WR WKH
XSSHU WDLO RI LQFRPH GLVWULEXWLRQV￿ 7KHUHIRUH￿ FROXPQ ￿ LQ 7DEOH ￿ UHSRUWV WKH
HVWLPDWHV IRU ￿ : ZKHQ WKH XSSHU RQH SHU FHQW RI GDWD LV WULPPHG LQ DOO UHOHYDQW
GLVWULEXWLRQV￿￿￿ 7KH UHVXOWV DUH QRZ VHHQ WR EH LQ OLQH ZLWK WKRVH REWDLQHG XVLQJ
WKH UHPDLQLQJ 6()V ZLWKRXW WULPPLQJ￿
7KH ORZHU SDQHO LQ 7DEOH ￿ LQFOXGHV UHVXOWV IRU  < ￿ ; 0 ZKHQ WKH HTXLYDOHQFH
                                                     
￿￿ $JDLQ￿ WKLV LV WKH VDPH SDWWHUQ IRXQG LQ WKH ￿￿￿￿†￿￿ 6SDQLVK GDWDVHW￿ ZKHQ <  ZLYHV￿ RWKHUV￿ DQG
KXVEDQGV￿ 0￿￿;￿ <￿  †￿￿￿￿￿ †￿￿￿￿ DQG †￿￿￿￿￿￿ ZKLOH 0￿￿8;￿< ￿ †￿￿￿￿￿￿ †￿￿￿￿￿ DQG †￿￿￿￿￿￿ UHVSHFWLYHO\￿
￿￿ 5HVXOWV IRU 0￿;￿ 8<￿￿ 0￿￿;￿ <￿ RU 0￿￿8;￿< ￿DUH DYDLODEOH RQ UHTXHVW￿
￿￿ 6RPH HOHPHQWV RI WKH UHIHUHQFH GLVWULEXWLRQV KDYH ]HUR LQFRPH￿ 7KH KXVEDQG￿ZLIH KRXVHKROGV LQ WKLV
VLWXDWLRQ￿ ￿￿ ZKHQ ;  KXVEDQGV SOXV RWKHUV￿ KDYH EHHQ HOLPLQDWHG IURP WKH DQDO\VLV￿ 7KHUHIRUH￿ UHVXOWV LQ
7DEOH ￿ IRU :￿ DQG :$ UHIHU RQO\ WR ￿￿￿￿￿￿ REVHUYDWLRQV￿
￿￿ 7KH UHVXOWV EHIRUH DQG DIWHU WULPPLQJ￿ DYDLODEOH RQ UHTXHVW￿ IRU WKH UHPDLQLQJ 6()V DUH SUDFWLFDOO\ WKH
VDPH￿
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VFDOHV SDUDPHWHU LV 4 ￿￿￿￿ 7KH RQO\ QRWLFHDEOH GLIIHUHQFH LV WKDW WKH VPDOOHU
HFRQRPLHV RI VFDOH DUH DVVXPHG WR EH￿ L￿H￿￿ WKH ODUJHU 4￿ WKH JUHDWHU WKH RWKHUV•
LQFRPH FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\ DSSHDUV WR EH￿
,W LV ZHOO NQRZQ WKDW UHODWLYH KRXVHKROG LQFRPH RU H[SHQGLWXUHV LQHTXDOLW\
IROORZV D 8 SDWWHUQ DV 4 JURZV IURP ￿ WR ￿￿ UHDFKLQJ D PLQLPXP IRU 4 LQ WKH
UDQJH ￿￿￿￿￿ ￿￿￿￿￿￿￿ ,Q WKLV FRQWH[W￿ WKH LQFRPH LQHTXDOLW\ RI WKH DJJUHJDWH
GLVWULEXWLRQ = IRU DOO VSHFLILFDWLRQV LV FRQVLGHUDEO\ VPDOOHU IRU 4  ￿￿￿ WKDQ IRU 4  ￿
￿￿￿￿￿￿ YHUVXV ￿￿￿￿￿￿ UHVSHFWLYHO\￿￿ 7KLV ZRXOG WHQG WR UDLVH  < ￿ ; 0 IRU DOO
VSHFLILFDWLRQV￿ +RZHYHU￿ ZKHQ <  ZLYHV  ; , IROORZV D VLPLODU 8 SDWWHUQ￿ ZKLOH
ZKHQ <  RWKHUV  ; , UHPDLQV IDLUO\ FRQVWDQW DV 4 FKDQJHV￿ 7KXV￿ RQO\ LQ WKH
ODWWHU FDVH   < ￿ ; 0 WXUQV RXW WR EH ODUJHU ZKHQ 4  ￿￿￿￿
Table 4. Percentage contributions of member income to husband-wife households’ 
social welfare according to difference social evaluation functions, equivalence 
scale parameters 4= 0 and 0.5. Spain, 1990–91 







Positive incomes only 
WG  W2  W2  W1  WA 
Income Source Y 
Equivalence Scale Parameter 4 = 0 
Wives  0.57  6.07  0.48  1.20  0.87 
Other  0.29  8.87  1.28  1.27  0.17 
Husbands  95.06  564.75  300.12  –  – 
   Equivalence Scale Parameter 4 = 0.5 
Wives  –0.42  7.54  –0.33  0.40  0.13 
Other  2.96  15.31  3.22  3.56  2.30 
Husbands  94.13  304.00  13.01  –  – 
Notes: WG = Social Welfare Function: Gini; W2 = Social Welfare Function: ½ Coefficient of Variation; W1 = 
Social Welfare Function: Mean Log Deviation; WA = Social Welfare Function: Atkinson. 
 
4.2 Decomposability results 
,W KDV EHHQ IRXQG WKDW￿ DFFRUGLQJ WR WKH LQGH[  < ￿ ; 0 ￿ ERWK ZLYHV DQG RWKHU
                                                     
￿￿ )RU WKH 6SDQLVK FDVH￿ VHH ’HO 5tR DQG 5XL]￿&DVWLOOR ￿￿￿￿￿￿￿ )RU RWKHU FRXQWULHV￿ VHH WKH UHIHUHQFHV TXRWHG
LQ WKDW SDSHU￿
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DGXOWV PDNH QR QRWLFHDEOH FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH
PRELOLW\￿ +RZHYHU￿ WDNLQJ LQWR DFFRXQW WKDW￿ IRU H[DPSOH￿ DV PXFK DV ￿￿￿￿ SHU FHQW
RI DOO ZLYHV UHFHLYH QR LQFRPH￿ WKH IROORZLQJ TXHVWLRQV DULVH￿ )LUVW￿ ZKDW LV WKH
FRQWULEXWLRQ RI ZLYHV• LQFRPH LQ WKH VXEVHW RI KXVEDQG￿ZLIH KRXVHKROGV LQ ZKLFK
ZLYHV GR UHFHLYH SRVLWLYH LQFRPHV" $QG VHFRQG￿ KRZ GRHV WKLV FRQWULEXWLRQ YDU\
GHSHQGLQJ RQ ZKHWKHU KRXVHKROGV GR RU GR QRW UHFHLYH LQFRPH IURP RWKHU
DGXOWV" *LYHQ WKDW DOPRVW WKH VDPH SHUFHQWDJH RI KRXVHKROGV GR QRW UHFHLYH
LQFRPH IURP RWKHU DGXOWV￿ WKH VDPH TXHVWLRQV FDQ EH DVNHG ZLWK UHVSHFW WR WKLV
VRXUFH￿
)LUVW DVVXPH D SDUWLWLRQ RI WKH VHW RI KXVEDQG￿ZLIH KRXVHKROGV  1 ￿ < ￿ ; ￿ ￿ ￿
WKDW DUH GLYLGHG LQWR  N N < ￿ ; VXEVHWV ZLWK N  ￿￿ «￿ .￿ 7KH LQGH[  < ￿ ; 0 LV VHHQ
WR EH DGGLWLYHO\ GHFRPSRVDEOH DFFRUGLQJ WR HTXDWLRQ ￿￿￿ 7R EHJLQ ZLWK￿ FRQVLGHU
WKH SDUWLWLRQ RI WKH VDPSOH LQWR WKUHH VXE￿JURXSV ZKHUH  ￿ ￿ < ￿ ;  KXVEDQG￿ZLIH
KRXVHKROGV LQ ZKLFK ZLYHV KDYH ]HUR LQFRPH￿  ￿ ￿ < ￿ ;  KXVEDQG￿ZLIH
KRXVHKROGV LQ ZKLFK RQO\ WKH VSRXVHV KDYH LQFRPH￿ DQG  ￿ ￿ < ￿ ;  KXVEDQG￿ZLIH
KRXVHKROGV LQ ZKLFK ERWK VSRXVHV DQG RWKHU DGXOWV DOO KDYH LQFRPH￿ 7KHVH VXE￿
JURXSV UHSUHVHQW￿ UHVSHFWLYHO\￿ ￿￿￿￿￿ ￿￿￿￿ DQG ￿￿￿ SHU FHQW RI DOO KXVEDQG￿ZLIH
KRXVHKROGV￿ $ SULRUL￿ LW LV FOHDU WKDW 0 ￿ ￿ < ￿ ;  ￿￿ 0RUHRYHU￿ WKHUH DUH UHDVRQV WR
EHOLHYH WKDW 0 < ; P P ￿ ￿ DQG E ! ￿￿ 7KH LQWHUHVWLQJ TXHVWLRQ LV WR FRPSDUH
0 ￿ ￿ < ￿ ; DQG 0 ￿ ￿ < ￿ ; ZLWK   < ￿ ; 0  ￿￿￿￿ ￿VHH FROXPQ ￿ LQ WKH ILUVW SDQHO RI
7DEOH ￿￿￿ 7KH HPSLULFDO UHVXOWV DUH WKH IROORZLQJ￿ E0 < ; P P  †￿￿￿￿￿ 6  ￿￿￿￿￿
0 ￿ ￿ < ￿ ;  ￿￿￿￿￿ DQG 0 ￿ ￿ < ￿ ;  ￿￿￿￿￿ 7KHUHIRUH￿ LQ WKH WZR VXEVHWV ZKHUH
ZLYHV UHFHLYH SRVLWLYH LQFRPHV￿ WKHLU FRQWULEXWLRQ WR VRFLDO ZHOIDUH LV DOZD\V
JUHDWHU WKDQ LQ WKH WRWDO VDPSOH RI FRXSOHV ZKLFK LQFOXGHV D ODUJH SURSRUWLRQ RI
ZLYHV ZLWK ]HUR LQFRPH￿￿￿ 7KLV LV SDUWLFXODUO\ WKH FDVH LQ WKH VXE￿VHW ZKHUH RQO\
WKH WZR VSRXVHV UHFHLYH DQ\ SRVLWLYH LQFRPH￿
1RZ FRQVLGHU WKH SDUWLWLRQ RI WKH VDPSOH LQWR WKUHH VXE￿JURXSV ZKHUH
 ￿ ￿ < ￿ ;  KXVEDQG￿ZLIH KRXVHKROGV LQ ZKLFK WKHUH DUH QR RWKHU DGXOWV RU RWKHU
DGXOWV KDYH ]HUR LQFRPHV￿  ￿ ￿ < ￿ ;  KXVEDQG￿ZLIH KRXVHKROGV LQ ZKLFK RQO\
KXVEDQGV DQG RWKHU DGXOWV KDYH LQFRPHV￿ DQG  ￿ ￿ < ￿ ;  KXVEDQG￿ZLIH
KRXVHKROGV LQ ZKLFK ERWK VSRXVHV DQG RWKHU DGXOWV DOO KDYH LQFRPH￿ 7KHVH VXE￿
JURXSV UHSUHVHQW￿ UHVSHFWLYHO\￿ ￿￿￿￿￿ ￿￿￿￿ DQG ￿￿￿ SHU FHQW RI DOO KXVEDQG￿ZLIH
KRXVHKROGV￿ 7KH HPSLULFDO UHVXOWV DUH WKH IROORZLQJ￿ E0 < ; P P  †￿￿￿￿￿ 6 ￿￿￿￿￿
0 ￿ ￿ < ￿ ;  ￿￿￿￿￿ DQG 0 ￿ ￿ < ￿ ;  ￿￿￿￿￿ 7KHUHIRUH￿ LQ WKH WZR VXEVHWV ZKHUH
RWKHUV UHFHLYH SRVLWLYH LQFRPHV￿ WKHLU FRQWULEXWLRQ WR RYHUDOO LQFRPH PRELOLW\ LV RI
WKH VDPH RUGHU RI PDJQLWXGH DQG LV DOZD\V JUHDWHU WKDQ LQ WKH WRWDO VDPSOH ZKHUH
 < ￿ ; 0  ￿￿￿￿ ￿VHH FROXPQ ￿ LQ WKH ILUVW SDQHO RI 7DEOH ￿￿￿
                                                     
￿￿ 7KLV LV DOVR REVHUYHG LQ *UDGtQ DQG 2WHUR ￿￿￿￿￿￿ IRU WKHLU VDPSOH RI ZRUNLQJ DJH KXVEDQG￿ZLIH
KRXVHKROGV￿
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&RQFOXVLRQV
7KLV SDSHU KDV SUHVHQWHG D VRFLDO ZHOIDUH IUDPHZRUN LQ ZKLFK WKH FRQWULEXWLRQ RI
D JLYHQ KRXVHKROG PHPEHU LQFRPH LV DVVHVVHG E\ FRPSDULQJ WKH REVHUYHG
DJJUHJDWH LQFRPH GLVWULEXWLRQ ZLWK WZR RI WKH EHQFKPDUN DOWHUQDWLYHV SUHYLRXVO\
GLVFXVVHG LQ WKH OLWHUDWXUH￿ 7KHVH DOWHUQDWLYHV DUH￿ ￿L￿ D VLWXDWLRQ LQ ZKLFK￿
DEVWUDFWLQJ IURP HIILFLHQF\ FRQVLGHUDWLRQV￿ WKH VRXUFH EHLQJ LQYHVWLJDWHG KDG
FUHDWHG QR LQFRPH PRELOLW\ DW DOO￿ DQG ￿LL￿ D VLWXDWLRQ LQ ZKLFK WKH LQFRPH
LQHTXDOLW\ RI D JLYHQ VRXUFH LV HOLPLQDWHG E\ DVVLJQLQJ HDFK UHFLSLHQW WKH VRXUFH•V
PHDQ LQFRPH￿
7KH WZR WLPH￿SHULRG DSSURDFK GHYHORSHG E\ &’: IRU WKH DVVHVVPHQW RI
LQFRPH PRELOLW\ KDV EHHQ DSSOLHG WR PXOWLSOH PHPEHU EDVHG LQFRPH VRXUFHV
ZLWKLQ D VLQJOH WLPH SHULRG￿ 7KLV DSSURDFK LV DEOH WR GLVWLQJXLVK EHWZHHQ
VWUXFWXUDO DQG H[FKDQJH LQFRPH PRELOLW\ ZKLFK FDSWXUH￿ UHVSHFWLYHO\￿ WKH ZHOIDUH
HIIHFW RI GLIIHUHQFHV EHWZHHQ ERWK VRXUFHV• LQFRPH LQHTXDOLW\￿ DQG WKH UDQN
UHYHUVDOV EHWZHHQ WKH WZR LQFRPH GLVWULEXWLRQV￿ +RZHYHU￿ LW KDV EHHQ SRLQWHG RXW
WKDW WKH PDLQ GUDZEDFNV RI WKLV DSSURDFK DUH WKDW WKH VXP RI WKH VRXUFHV•
FRQWULEXWLRQV GR QRW DGG XS WR WKH DJJUHJDWH LQFRPH LQHTXDOLW\ ZKLFK LV WR EH
DFFRXQWHG IRU LQ HDFK FDVH￿ DQG WKDW￿ OLNH LQ WKH UHVW RI WKH OLWHUDWXUH RQ LQHTXDOLW\
GHFRPSRVLWLRQ E\ IDFWRU FRPSRQHQWV￿ WKLV DSSURDFK GRHV QRW WDNH LQWR DFFRXQW
LQGLYLGXDOV• EHKDYLRXUDO UHVSRQVHV￿
$ YDOXDEOH FRQWULEXWLRQ RI WKH SDSHU LV WKH HPSKDVLV RQ WKH UROH SOD\HG E\
PHDQ LQFRPH GLIIHUHQFHV ZKHQ HYDOXDWLQJ D JLYHQ VRXUFH•V FRQWULEXWLRQ WR
KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\￿ )RU H[DPSOH￿ DV LQ PDQ\ RWKHU
FRXQWULHV￿ LQ WKH 6SDQLVK FDVH ZLYHV• DQG RWKHUV• PHDQ LQFRPHV ￿DQG LQFRPH
LQHTXDOLW\￿ DUH FRQVLGHUDEO\ ORZHU ￿DQG JUHDWHU￿ UHVSHFWLYHO\￿ WKDQ WKH DQDORJRXV
PDJQLWXGHV LQ WKH FRUUHVSRQGLQJ UHIHUHQFH GLVWULEXWLRQV￿ ,I WKHVH VRXUFHV• PHDQ
LQFRPH DQG WKH PHDQ LQFRPH RI WKH FRUUHVSRQGLQJ UHIHUHQFH GLVWULEXWLRQ DUH
PDGH HTXDO￿ WKHQ WKHLU FRQWULEXWLRQ WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\
LV VLJQLILFDQWO\ ORZHUHG￿
7KHUH DUH PDQ\ FRQWH[WV LQ ZKLFK LW PLJKW EH LQWHUHVWLQJ WR H[SUHVV WKH
FRQWULEXWLRQ RI￿ VD\￿ ZLYHV LQFRPHV WR KXVEDQG￿ZLIH KRXVHKROGV• LQFRPH PRELOLW\
LQ WHUPV RI WKH FRQWULEXWLRQ RI WKLV PHPEHU VRXUFH LQ WKH VXE￿JURXSV RI D JLYHQ
SRSXODWLRQ SDUWLWLRQ￿ 7KLV SDSHU KDV SUHVHQWHG DQ H[DFW GHFRPSRVLWLRQ RI WKLV
VRUW￿ ZKLFK KDV EHHQ DSSOLHG WR WKH SDUWLWLRQ LQ ZKLFK VXE￿JURXSV GHSHQG RQ
ZKHWKHU ZLYHV UHFHLYH ]HUR RU SRVLWLYH LQFRPH DQG￿ LQ WKH VHFRQG FDVH￿ RQ
ZKHWKHU WKHUH LV RQO\ RQH RU PRUH DGGLWLRQDO LQFRPH UHFHLYHUV LQ HDFK KXVEDQG￿
ZLIH KRXVHKROG￿
$V IDU DV G\QDPLF DVSHFWV DUH FRQFHUQHG￿ LW UHPDLQV WR EH VHHQ ZKHWKHU WKH
FRQFOXVLRQV LQ WKLV SDSHU DUH PDLQWDLQHG LQ DQ LQWHU￿WHPSRUDO VFHQDULR￿ ZLWK
KRXVHKROG PHPEHUV LQFRPH PHDVXUHG RYHU VHYHUDO \HDUV￿ 7KLV WRSLF LV OHIW IRU
IXUWKHU UHVHDUFK￿
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5HIHUHQFHV
$OED￿ $￿ DQG 0￿ ’￿ &ROODGR ￿￿￿￿￿￿￿ ¶’R :LYHV• (DUQLQJV &RQWULEXWH WR 5HGXFH ,QFRPH
,QHTXDOLW\" (YLGHQFH IURP 6SDLQ•￿ PLPHR￿ 8QLYHUVLGDG &DUORV ,,,￿ 0DGULG￿ 6SDLQ￿
%ODFNRUE\￿ &￿￿ ’￿ ’RQDOGVRQ DQG 0￿ $XHUVSHUJ ￿￿￿￿￿￿￿ ¶$ 1HZ 3URFHGXUH IRU WKH
0HDVXUHPHQW RI ,QHTXDOLW\ :LWKLQ DQG $PRQJ 3RSXODWLRQ 6XE￿JURXSV•￿ &DQDGLDQ
-RXUQDO RI (FRQRPLFV￿ ￿￿￿ SS￿ ￿￿￿†￿￿￿
%XKPDQ￿ %￿￿ /￿ 5DLQZDWHU￿ *￿ 6FKPDXVV DQG 7￿ 0￿ 6PHHGLQJ ￿￿￿￿￿￿￿ ¶(TXLYDOHQFH 6FDOHV￿
:HOO￿%HLQJ￿ ,QHTXDOLW\ DQG 3RYHUW\￿ 6HQVLWLYLW\ (VWLPDWHV DFURVV 7HQ &RXQWULHV XVLQJ
WKH /X[HPERXUJ ,QFRPH 6WXG\•￿ 5HYLHZ RI ,QFRPH DQG :HDOWK￿ ￿￿￿ SS￿ ￿￿￿†￿￿￿
&DQFLDQ￿ 0￿ DQG ’￿ 5HHG ￿￿￿￿￿￿￿ ¶$VVHVVLQJ WKH (IIHFWV RI :LYHV• (DUQLQJV RQ )DPLO\
,QFRPH ,QHTXDOLW\•￿ 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV￿ ￿￿￿ SS￿ ￿￿†￿￿
&KDNUDYDUW\￿ 6￿￿ %￿ ’XWWD DQG -￿ :H\PDUN ￿￿￿￿￿￿￿ ¶(WKLFDO ,QGLFHV RI ,QFRPH 0RELOLW\•￿
6RFLDO &KRLFH DQG :HOIDUH￿ ￿￿ SS￿ ￿†￿￿￿
&KDQWUHXLO￿ )￿ DQG $￿ 7UDQQR\ ￿￿￿￿￿￿￿ ¶,QHTXDOLW\ ’HFRPSRVLWLRQ 9DOXHV￿ WKH 7UDGH￿RII
EHWZHHQ 0DUJLQDOLW\ DQG &RQVLVWHQF\•￿ :RUNLQJ 3DSHU ￿￿†￿￿￿ 7+(0$￿ 8QLYHUVLWp GH
&HUJ\￿3RQWRLVH￿ )UDQFH￿
’HO 5tR￿ &￿ DQG -￿ 5XL]￿&DVWLOOR ￿￿￿￿￿￿￿ ¶$FFRXQWLQJ IRU WKH ’HFOLQH LQ 6SDQLVK +RXVHKROG
([SHQGLWXUHV ,QHTXDOLW\ GXULQJ WKH ￿￿￿￿V•￿ IRUWKFRPLQJ LQ 6SDQLVK (FRQRPLF 5HYLHZ￿
’XWWD￿ %￿ DQG -￿ 0￿ (VWHEDQ ￿￿￿￿￿￿￿ ¶6RFLDO :HOIDUH DQG (TXDOLW\•￿ 6RFLDO &KRLFH DQG :HOIDUH￿
￿￿￿ SS￿ ￿￿†￿￿￿
)LHOGV￿ *￿ DQG (￿ 2N ￿￿￿￿￿￿￿ ¶7KH 0HDVXUHPHQW RI ,QFRPH 0RELOLW\￿ $Q ,QWURGXFWLRQ WR WKH
/LWHUDWXUH•￿ LQ 6LOEHU￿ -￿ ￿HG￿￿￿ +DQGERRN RQ ,QFRPH ,QHTXDOLW\ 0HDVXUHPHQW￿ ’RUGUHFKW￿
.OXZHU $FDGHPLF 3XEOLVKHUV￿
*UDGtQ￿ &￿ DQG 0￿ 6￿ 2WHUR ￿￿￿￿￿￿￿ ¶,QFRUSRUDFLyQ /DERUDO GH OD 0XMHU HQ (VSDxD￿ HIHFWR
6REUH OD ’HVLJXDOGDG HQ OD 5HQWD )DPLOLDU•￿ PLPHR￿ :RUNLQJ SDSHU ￿￿￿￿￿ 8QLYHUVLGDG
GH 9LJR￿ 6SDLQ￿
+HUUHUR￿ &￿ DQG $￿ 9LOODU ￿￿￿￿￿￿￿ ¶&RPSDUDFLRQHV GH 5HQWD 5HDO \ (YDOXDFLyQ GHO
%LHQHVWDU•￿ 5HYLVWD GH (FRQRPtD 3~EOLFD￿ ￿￿ SS￿ ￿￿†￿￿￿￿
,1( ￿￿￿￿￿￿￿ (QFXHVWD GH 3UHVXSXHVWRV )DPLOLDUHV ￿￿￿￿†￿￿￿ 0DGULG￿ 0HWRGRORJtD￿ ,QVWLWXWR
1DFLRQDO GH (VWDGtVWLFD￿
/HUPDQ 5￿ ￿￿￿￿￿￿￿ ¶+RZ ’R ,QFRPH 6RXUFHV $IIHFW ,QFRPH ,QHTXDOLW\"• LQ 6LOEHU￿ -￿ ￿HG￿￿￿
+DQGERRN RQ ,QFRPH ,QHTXDOLW\ 0HDVXUHPHQW￿ ’RUGUHFKW￿ .OXZHU $FDGHPLF 3XEOLVKHUV￿
5XL]￿&DVWLOOR￿ -￿ ￿￿￿￿￿￿￿ ¶,QFRPH ’LVWULEXWLRQ DQG 6RFLDO :HOIDUH￿ $ 5HYLHZ (VVD\•￿
,QYHVWLJDFLRQHV (FRQyPLFDV￿ ;,;￿ SS￿ ￿†￿￿￿
5XL]￿&DVWLOOR￿ -￿ ￿￿￿￿￿￿￿ ¶7KH 0HDVXUHPHQW RI 6WUXFWXUDO DQG ([FKDQJH ,QFRPH 0RELOLW\•￿
:RUNLQJ 3DSHU ￿￿†￿￿￿ (FRQRPLF 6HULHV ￿￿￿ 0DGULG￿ 8QLYHUVLGDG &DUORV ,,,￿
6DVWUH￿ 0￿ ￿￿￿￿￿￿￿ ¶/RV ,QJUHVRV \ ORV *DVWRV HQ ODV (QFXHVWDV GH 3UHVXSXHVWRV )DPLOLDUHV•￿
XQSXEOLVKHG 3K￿’￿ GLVVHUWDWLRQ￿ 8QLYHUVLGDG &RPSOXWHQVH RI 0DGULG￿
6DVWUH￿ 0￿ DQG $￿ 7UDQQR\ ￿￿￿￿￿￿￿ ¶$ 0DUJLQDOLVW $SSURDFK WR ,QHTXDOLW\ ’HFRPSRVLWLRQ
E\ )DFWRU &RPSRQHQWV￿ $Q $SSOLFDWLRQ WR 2(&’ &RXQWULHV XVLQJ WKH /,6 GDWDEDVH•￿
PLPHR￿ 7+(0$￿ 8QLYHUVLWp GH &HUJ\￿3RQWRLVH￿ )UDQFH￿
6HQ￿ $￿ ￿￿￿￿￿￿￿ ¶5HDO 1DWLRQDO ,QFRPH•￿ 5HYLHZ RI (FRQRPLF 6WXGLHV￿ ￿￿￿ SS￿ ￿￿†￿￿￿
6KRUURFNV￿ $￿ )￿ ￿￿￿￿￿￿￿ ¶,QHTXDOLW\ ’HFRPSRVLWLRQ E\ )DFWRU &RPSRQHQWV•￿ (FRQRPHWULFD￿
￿￿￿ SS￿ ￿￿￿†￿￿￿￿
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